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Friction as a Factor in Motive-Power improvements were predicted years be- 


Expenses. fore, but remained unperfected till recent 

——ae times. 
By Pror. Joun E. SwEet. Notwithstanding the fact that two or 
three of the old slide-valve engines of our 


A PAPER READ BEFORE THE AMERICAN SO- ; : : 
CIETY OF MECHANICAL ENGINEERS. forefathers are still running to every one of 


— all other kinds, yet we must honor George 
The honor of reading the first paper before H. Corliss for the great revolution he has 
this society having been conferred upon me, been (more than any other one man) instru- 
my greatest regret is that I am 
not better prepared todo hon- 
or to the high compliment. 
The two classes of papers 
that will prove most valuable 
to the society are those that 
present new discoveries or Ss 
inventions, and those that = mee ‘ 


call forth general discussions = 4<7~———~ 7 , (i 


upon subjects of universal in- 


A} SE Ds. 
terest. Aan (O)) 9p, ? 


Not having anything new i@) ‘ 


of sufficient importance to ‘|| = 6 ‘ > | | 


form the subject of a paper, Bi K©) 
a topic has been selected that | ae es Oe 


must, more or less, interest , © i \ 
Sy 


all; and which it is hoped 
willcall forth some discussion, Fig. 1. 
or bring out the thoughts and 
experiences of those who have 
spent a lifetime in the study 
of steam engineering. 
Friction as a Factor in Mo- 
tive Power Expenses has been 
taken as the title of this 
paper. Not that you are to 
be treated to an essay upon 
the subject, but simply as an 
excuse for presenting my 





ITT MMM). 
MLL hi mY YY 















workmanship render high speed possible, 
safe and profitable. 

Without aspiring to the advancement of 
any new principle, or assuming to possess 
full knowledge of the principles that govern 
the action of steam, I have expended a good 
deal of thought upon the steam engine, but 
always as a machine. Accepting the prin- 
ciple that an automatic cut-off and high 





/ 
| 
ew 
\ » i 
©) | | 
—T 
' _ — _ 
| \ 
i re 
! 

| 

a.) 

) ao 
> 4 —, \ 
ro \ \ 

- ] 
| | 
ce e_ 
n4 \ 
\ 
Q 


a 


WY 





“ 
FALLS ED 








LLL W22ZLZZ. LE 








Z YY 
thoughts and experience in WG yyy, — Lom y 
steam engine experiments, 9 \\\\_ K&e\\ ) 
which have all tended toward Naty) WAY 
economy by reducing friction \AP3) Wb ' 
and consequently mainten- WWMM Uf” 
ance and repairs. YY 
Great economy in the use - 7s 
of fuel has been accomplished i 
within the last twenty or 
thirty years by following, in Fig. 5. 


a proper way, the paths laid 
out by the engineers a half 
century before. 











NS SUAS NEES EAST EMER OER 


ANT) 


\ 


| 





RE CREEEE 





My 


ZA 


ee 





A — 
¥, WK séi(XlN NN MOY MOH 
~~ 


Increased pressure; increased expansion mental in creating. And, too, we must 
—cut-off controlled by the governor—com- sooner or later, and Mr.Corliss with us, bow 
pounding; surface condensation; the steam reverently to Charles T. Porter for proving 
jacket and high-speed. Many of these that sound engineering and perfection of 























speed were settled advantages, I have 
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to put them in the best form, and to make 
the machine durable, which of itself im- 
plies as free as possible from friction. 

Having worked up to this friction question 
from the other way, and becoming biased 
in my convictions, I now state boldly what 
to many may probably appear absurd. 

Of two roads, one offering a saving of ten 
per cent. by a reduction in friction, and the 

other a saving of 20 per cent. 
in the use of steam, I should 
take the road which leads to 
a saving in friction; which 
of necessity implies an addi- 
tional saving in maintenance; 
attendance, repairs, and above 
= all, saving the loss occasioned 
by delays. 

The percentage of loss by 
attendance, repairs and de- 
lays, is far larger in small 
engines than in large ones; 
and it is to the small engines 
that [ have directed my own, 
and to which I wish to call 
your attention. 

Generous wearing surfaces, 
accurately fitted and properly 
lubricated, are prettty com- 
monly supposed to be all that 
is necessary to secure free- 
dom from friction; but abso- 
lute alignment is a factor of 
equal importance, and abso- 
lute alignment implies many 
considerations, some of which 
never occur to many designers 
Ys of machinery. 


A A shaft. set in perfect line, 





__-_ when at rest, and deflected 
by the strains put upon it 
\X while at work is not in line. 


QQ And a journal that is so long 
SS as to spring within its own 


length has not only its own 
alignment destroyed, but its 
generous wearing surface also. 

It will be seen by the 
sketches of details that I de- 
viate in many particulars from 
what is belheved to be the 


best practice of the best engineers; but in 


worked to design an engine as I would to no particular so radically as in making 


design any other piece of mechanism 
That is, to use the fewest necessary parts; 


certain portions rigid and weak, rather 
than strong and elastic. These may 
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seem contradictory terms, but they are 
not. 

Fig. 1 shows a plan of engine framing 
that promises to secure perfect alignment 
during the life of the engine. 

The strain is resisted by the diverging 
arms, running in a direct line from cylinder 
to the main bearings. The main bearings 
being equally loaded, can not wear down 
unequally, and the whole structure resting 


upon three self-adjusting supports, stands 


a fair chance of remaining true for all 
time, if made so originally. 

The fly-wheel is split through from side 
to side, and the crank placed between the 
two halves (the of the two half 
wheels making the throws of the crank). 
Thus making a built up crank, which loco- 
motive and steamship practice has proven 
to be a better method than that of cutting 
them from a solid forging. Aside from this 
manner of construction, there is an advant- 
age in thus putting the wheels within the 
frame. 

The power is applied to the wheel with- 
out going through the main bearing, and 
the counter weight, acting direct, does 
not tend to bend the main shaft. To 
explain: Imagine the main wheels to be 
outside the framing, and counter weighted 


bosses 


to balance the crank and_ reciprocating 
parts. Then the force of the steam acting 


in one direction, and the counter weights 
acting opposite, the strain tending to bend 
the shaft in the bearings would be greatly 
increased. Again, if a counter weight be 
used in a dise-crank of the overhanging 
kind, the shaft will at each revolution be 
lifted from its seat; or, in other words, the 
dise-crank, tending to revolve around its 
center of gravity, will cause the shaft to be 
worn wholly upon one side; while in the 
form shown, the entire weight of the 
shaft, crank and wheels tends to hold the 
shaft down, and the engine would run 
without danger, if the shaft was mounted 








spring may occur will be sure to take place 
within the reduced ends, leaving the body 
of the rod straight. Why a cylinder should 
be counter bored at its ends, and the rod 
not counter turned at its ends, is more than 
I can understand. 
I was the first to do, and if it has been ap- 
propriated by others, I am not conscious 
of it. 

The substitute for a stuffing box shown is 
also new. It consists in nothing but a long 
round hole, which prevents the escape of 
steam, not by being a tight fit tothe rod, but 
byits length. The hole is from five to six 
one-thousandths of an inch larger than the 
rod; is made through a bushing of Babbitt 
metal, some six or seven diameters in length. 
A spherical hub, cast on the bush, fits in a 
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This is a thing I believe | 
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This permits the making of a perfect thread, 
and renders it possible to make the studs 
in advance. 

The cross head (shown in Fig. 5) is about 
+ longer than the stroke of the engine, and 
runs on slides about + longer than itself. 
The cross head being cast in one piece, and 
both lower slides in one piece also, the two, 
when once made absolutely flat, are likely to 
remain so, and with the generous wearing 
surface run very free from friction. 

One special feature is, making the cross- 


‘head pin turn in the cross head itself, rather 


than in the connecting rod, giving two long 
bearings in the place of one short one, and 
bearings that can be oiled while the engine 
is in motion. 
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Fig. 7. 





| 
squared out so as to form a flat bottom. | poses : ist. To prevent the oil from follow- 


ing out the shoulder and being thrown off 
as by acentrifugal pump. 2d. To leave the 
wearing surface of the journal exactly as long 
and no longer than the wearing surface in 
the box. 3d. To make that point the weak- 
est point in the shaft. All spring, or nearly 


‘all the spring,that takes place must take place 


in these reduced places, and so the journal 
will remain practically straight throughout 


| its entire length. 


|would destroy both the 


If these same shafts were turned down 
one-sixth of their diameter with quarter cir- 
cle fillets, they would, in my opinion, be 
very much stronger, but also very much 
more elastic and would easily spring within 
their own length, which, as before stated, 
alignment and 


| wearing surface. 


This form of crank shaft admits of giving 


‘free end play, a feature of far greater im- 
| portance than would at first appear. 


A true cylinder cannot be run in a box 
for any great length of time or wear to apy 
extent and remain a true cylinder, unless 
it has sufticient end play to prevent groov- 
ing, and unless the wearing surface of the 
cylinder is of the same length as the surface 
within which it runs. Unless a journal is 
made a true cylinder and so remains, the 


/minimum of friction has not been reached. 


| 
| 
| 


A true cylinder with perfect alignment is 
only second to lubrication, and some of our 
methods of lubrication are shown in this 


same figure. 


The crank box, in addition to a tallow cup 
which is upon itself, can be oiled while the 
|engine is in motion by ejecting oil into the 
‘eccentric chamber, from which it is thrown 
|by centrifugal force to the crank. So too 
| the oil for the eccentric strap is introduced 
into the inside of the eccentric and thrown 
out through oil holes in its face. In ad- 
‘dition to oil holes for oiling the main bear- 
‘ings in the usual manner, there are loose 
|rings hung upon the shafts with their lower 


governor 
governor 
linked to 


attachments, 














in the classical crotched sticks, if they were Aaa a | sides dipping in the waste oil reservoirs. 
. e i’, > 7 hie a * : PU 
only strong enough to sustain the weight. is I iy. d, 4 a | These rings, trundling upon the shaft, carry 
Fig. 2 shows a section through the 11 pk | the oil up and keep the journal flooded. 
cylinder and throttle valve. | : are In order to show to what extent the fric 
rr . | ~ . 
The throttle valve is the invention of ime : ti f , rer has been reduced, it 
; : ion of the governor has been : 
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through each. A segmental rack on the disc, a 
pinion and shaft within the casing and hand 
wheel outside, complete the device. . The pis- 
ton, as will be seen, is very long and light, 
which gives a large wearing surface in 
proportion to the weight; prevents the pis- 
ton from ricocheting through the cylinder, 
and requires less severe packing to prevent 
the leakage of steam. This form leaves but 
a narrow wall of metal in which to secure 
the piston rod, and that is made fast in a 
novel manner. The hole is conical at each 
end, and has a parallel thread in the center; 
into this hole the rod is screwed, while the 
piston is red hot. The conical shoulders 
prevent the rods being forced in, the thread 
from being drawn out, and the shrink fit 
The rod, instead of be- 
ing parallel, as is usual, is reduced at each 
end; for the same purpose cylinders are 
This reducing the ends of 
W hatever 


from unscrewing. 


counter bored. 
the rod serves another purpose, 


brass socket, and that, in turn, rests against 
a flat seat, so the bush is free to move in 
every direction; is held in place by steam 
pressure, and a split washer at its outer end, 
and is held up from the rod by a slight 
spring, just rigid enough to take the weight; 
so the device is simply a round rod passing 
back and forth through a round hole with- 
out contact. Thatitis steam-tight and fric- 
tionless is evident; how long it will remain 
so, remains to be shown. If but one year, 
the cost in packing alone will be less than 
hemp, to say nothing of the saving in fric- 
tion, piston rods, and the Sunday work of 
the engineer. 

The method of securing the cylinder and 
steam chest covers is unlike the common 
one in this, that the studs are one size larger 
at the inner end than at the outer. The 
holes are drilled in the cylinder to a positive 
depth, and the hole chambered out at the 
bottom to the full size of the thread, and 


A cross section of the pinis shown greatly 
enlarged in Fig. 4. It is peculiar in this, 
that it has its top and bottom sides cut away 
for about one-sixth of its circumference, so 
as to leave bearings on its sides only. 

The hole is also cut out on its top and 


bottom sides, but to a greater extent on 
top than on the bottom. Not simply cut 


away in a haphazard manner, but with a 
sharp clean cut to theoretically-defined 
points. In this I believe we are alone in 
the practice. 

In the forming of the crank shaft by 
using the bosses of the fly wheels for the 
throws, as will be seen in Fig. 5, this pe- 
culiarity may be noticed. Small concave 
grooves are turned in the crank pin, just 
inside the wheels, and in the shafts, just out- 
side—such grooves as would be cutin itif 
one wished to break the shaft in two at that 
' point, except that the grooves are round 
bottomed. These grooves are for three pur- 


great, it compresses the spring, 
eccentric, and reduces the throw of the valve. 

The pivot upon which the eccentric turns 
is a common journal, subject to slight press- 
ure and little movement, while the pivots in 
the ends of the links, which are subject to 
great strain and slight movement, are made 
as shown in Fig. 7. A hole, somewhat 


larger than the pin upon which it turns, has 


a tempered steel plate dove-tailed into it, so 


that its face is at right angles to the line of 


pressure. Upon this plate the pin rolls, 


thus substituting rolling for sliding friction 


—a pivot that requires no oil. 
Motion is communicated to the valve by 
the eccentric through the eccentric rod and 


rocker arm in such a manner as to produce 


results not before obtained. This can 
best explained by Fig. 8. 

What is done in using a shifting eccentric 
is simply to change the throw, and what is 
sought in all designs is to beable to change 


shifts the 


be 
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the throw when the crank is on either dead | 
center without giving perceptible motion to 
the valve. By placing the rocker arm in the 
position shown in this sketch, no motion is 
imparted to the valve, except what is due to 
the versed sign of the ares. The eccentric 
rod and the distance between the center of 
the eccentric and its pivot being the radil. 

By this arrangement the lead of the valve 
(if the engine has lead) will remain practi 

cally constant, the cut-off alike at each end 

of the cylinder and the valve has the greatest 

opening at the end, where it is required. It 

may not appear what this has to do with 

friction—nothing—except that with this 
simple governor and valve motion one valve 
is made to serve as admission, cut-off, and 
exhaust, and one valve is assumed to con- 
sume less power than two or four. The 
valve used cannot properly be called a bal- 
anced slide valve, nor a piston valve, and yet 
it has the merits of both with the defects of 
neither. 

The valve face on the side of the cylinder 
(see Fig. 9) is of the same character as that 
used for the common slide valve. A cover 
plate of great strength, being cast in the 
form of a dome, has upon its face recesses 
to correspond in size and position with the 
ports in the cylinder. This cover plate is 
held away from the valve face by two strips 
of metal (see Fig. 10), so that these four 
parts—the valve face, cover-plate, and two 
strips—surround a rectangular opening. 

A rectangular casting, moved back and 
forth within this opening, works precisely 
like a piston valve. Both steam tight and 
frictionless, if properly fitted, and better than 
the piston valve in four respects: The 
valve wearing down by its own weight, does 
not cause a leak over the top ; water in the 
cylinder can find its way back into the steam 
chest; change of temperature does not affect 
the fit, and wear may be compensated for 
by reducing the packing strips. 

This valve in its main feature is old, but 
is new in so far as using loose strips is con 
cerned, and in another very important point. 
In use this valve showed one marked peculi- 


arity, and one that had been noticed years 


without any one accounting for it. The 
four faces of the valve seat and the two 


outer faces of the cover plate remained per- 
fect, the two inner faces of the cover plate 
at once took on a different appearance, and 
after some months’ use appeared cut away, 
and would sooner or later leak steam. In- 
vestigation revealed the cause. Te exhaust 
steam leaving the cylinder dashed directly 
against these faces on its way to the exhaust 
port. A simple remedy has been found in 
casting the two projecting ledges in the 
valve itself. 

One other point used in the construction 
of this valve is practised which adds to its 
durability. All the edges of the valve and 
ports are left just as they come from the 
sand, special care being taken not to disturb 
the scale of the iron. While I believe no 
worse use of time and money was ever made 
than dressing out the ports of steam engines, 
the necessity for such work is less in this 
than in most others, as the throw of the valve 
is greater. About this valve and others 
working on the ‘‘ mechanical-fit” principle, 
there is a feature not commonly thought of, 
and one that may be pretty generally denied, 
I make the statement, however, and feel free 
to maintain it, it is this: That the valve will 
work with a less consumption of power if 
worked a certain long distance than if a 
certain short one. 

The elements in this combination that 
contribute toward the reduction of friction 
are a free-running piston and cross head, 
frictionless piston and valve rods, perfect 
running journals and crank 
governor that consumes no 
frictionless valve. 


bearings, a 
power, and a 


Against this it may be claimed that we 


have nothing but a shifting eccentric, a 
single valve, and, consequently, an imper- 


fect distribution of steam. 


While this is true, it is true to the | 
extent likely to be imagined. Because with 
this valve motion the worst defects of the | 
shifting eccentric are avoided, and with the | 


not 


free running and extra large double port| kept very even. This end is attained by | deranges a tool—!I do not mean maliciously, perior to oak for tanning purposes 





valve we are able to 
manner. 

It is usual to give a valve lead that is to 
admit steam to the cylinder before the crank 
has arrived to within 5° or 10° of its dead 
center. This is to insure smooth running, 
and to get the steam into the cylinder by the 
time it can begin to produce rotation, which 
cannot possibly be until the crank has 
passed from 5° to 10° past the dead center. 
With high compression, which is necessary 
for economy, and unavoidable when cutting 
off short with a single valve, we secure 
smooth running, and with a large valve and 
double port we are able to get all the steam 
required without opening in advance. 

That is, instead of opening the valve 
before the crank has got within 113” of the 
dead center, we do not open it until it is 
115” past, and, with this advantage, other 
things being equal, both exhaust and com- 
pression will not take place until the crank 
has made 113” more of its journey, thus in- 
creasing the area of the card at both ends 
of the stroke. 


use it in an unusual 


Of all of this there is not so very much 


that is new. When one is groping his way 
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very simple agents and devices, as will be 
seen by referring to the engraving. The 
lever A, which is operated by steam acting 
on a doubie diaphragm in the cylindrical 
case, and at the other end attached to the 
damper, passes through an iron frame B, 
wherein are suspended weights «@, that strad 
dle the lever. 

The damper is naturally wide open at 
normal pressures, but as it rises the lever 
picks up the first weight, which loads it and 
prevents its further Should it 
still rise, through the consumption of steam 


progress. 


being reduced, it picks up another weight, 
the damper being closed to the limited ex- 
tent determined by this additional load. 
Tbe inventors claim by thus maintaining a 
constant and uniform draft they reduce the 
amount of fuel necessary for agiven amount 
of work ; that it is impossible for the press- 
ure to run up rapidly, as increased pressure 
is met by closing of the damper, and that it 
reduces the labor of the fireman so that his 
attention can be given to other work than 
keeping an even pressure. We think these 
points well taken and susceptible of demon- 
stration. 


These reguators are made by 
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but carelessly or ignorantly, and, not men- 
tioning it, others using the tool after him are 
led into difficulties. 

Iam not speaking of this kind of thing 
because it is of frequent occurrence. It is 
one of those things of which a little goes a 
long way. It is a thing which no one need 
tolerate. While it is one of the worst, it is 
not one of the incurable vices of the shop. 
Stop it absolutely or let your best man go; 
though vour best man is very certain never 
to be the guilty one. A foreman should be 
mindful of the weakness or cowardice of 
whicb such instances are the evidence, and 
never, by his action, make an opportunity 
for them. 
When these things occur, act only on 
indisputable poof, and then settle them im- 
mediately; settle them with the individual ; 
settle them according to the axiom that a 
straight line measures the shortest distance 
between two points. 


Never invite man or boy to lie to 


you, 


An ambitious apprentice, seeking every 
means of information and improvement, is 
very likely to be a reader of the AMERICAN 
Macuinist. I have a word for any such 
who may look upon these lines. Seeking 
our trade as ameans of honorable livelihood, 
let him never forget the end in the means. 
The man is more than the mechanic. The 
trade of correct and successful living is 
above all handicraft. The integrity and 
energy and singleness of purpose, which 
alone yield self-satisfying results and com- 
mand the approval of men, are greater than 
all the dexterity which we can concentrate 
upon the finest product of the workshop. 

If 1 say that honesty is above skill, do I 
say the whole truth? Are 
they not akin and insepar- 
able? Skill is, first, knowl- 
edge of what is required, 

the means for its 
accomplishment, and is, last- 
ly, the faithful use of these 
means. Head and hand trust 
each other. So must the em- 
ployer or the foreman trust 
his men. 


then of 


The habit of going 
to the end of a job, of doing 
everything pertaining to it 
which it comes within his 
province to do, of thinking 
ahead, beyond the exact limit 
of the formal instructions 
given, is a valuable one. 

A man inthe shop needs 
to be true to his own judg- 
ment. From my own ob- 
: servation, I do that think 
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THE FRANKLIN DRAUGHT REGULATOR. 


that 


in a field of inventions has been tra- 
versed by trom one to ten thousand people a 
hundred years or more, he is not likely to 
stumble upon a forest of novelties ; but of 
what I have claimed to be new or useful, I 
expect to be called upon to back up or back 
down. 
a. 


The Franklin Draught Regulator. 


All engineers are agreed upon the neces 
sity of maintaining, as far as possible, an 
equable pressure of steam in the boiler, as 
not only entailing less work upon the regu- 
lating apparatus, but 
with it conducing to economy. Careful 
firing attains this end, but the best fireman 
unaided by mechanical devices cannot con- 
trol the pressure so well. 

We illustrate on this page a new appara- 
tus which the inventors claim is very effect- 
ive for the purposes it was designed for. 

They say that in other regulators, to ac 


also in connection 


complish this end, there are only two posi 
tions for the damper, either it is wide open 
or entirely closed ; there is Consequently an 
unobstructed draft at one 
entirely closed at others. 


moment or it is 


By the device here shown, however, this 
evil is remedied, and the damper held at 
such points automatically, or shifted to such 
points, that the pressure in the boiler is 


Turl’s Iron Works, at the foot of West 
Twenty-eighth street, New York, 
< e 
Letters From Practical Men. 
NOTES OF A FOREMAN—SHOP HONESTY 


Editor American Machinist: 

I was the unreliability of 
workmen as the first plague of the foreman. 
It is so because it 


speaking of 


is an element of uncer- 
tainty affecting results which he is entrusted 
to accomplish. 
only from trusty 
Chance is fatal. 


Precision of product comes 
means and methods. 

But wrong or unsatisfactory work through 
lack of technical skill, through actual in- 
ability to doa job right, is not the greatest 
of evilsin this connection. The worst fault 
of which a workman can be capable is dis 
Instances of 
what I mean will occur toany mind familiar 
with shop management. 


honesty or untruthfulness. 
A man is making 
a number of similar pieces, he spoils one 
and throws it away, and, of course, when 
the time comes, is ready to back his act with 
all necessary fibs ; another does something 
else wrong, and when spoken to says he was 
told to do it so; another puts a piece which 
he knows to be wrong into its place in a 
machine, hoping that it will go out of the 
breaks or 


shop undiscovered ; still another 


that ‘‘ soldiering”’ is a more 
prevalent or serious evil than 
over haste. Many workmen 
lose time by slighting the 
preliminary steps of a job. 
As an instance I may note 
polishing, concerning which the AMERICAN 
Macuintst has of late contained some in 
teresting notes. To hasten the polishing 
process before the true shape and the fine 
and uniform texture of surface have been 
attained, means delay and dissatisfaction in 
the end, 

I need not say that a man should be true 
to his fellows in the shop, though the mean- 
ing which this has sometimes been made to 
convey, in the line of trades-unionism, is not 
what I have now in mind, I mean that in 
doing work one may by forethought and 
care make it easier or safer for others who 
follow him on a job. I can speak with 
most grateful appreciation of the spirit of 
helpfulness usually prevalent in a machine 
shop. Ina quarter of a century of life in 
the shop (my hair is not gray, please to 
remember), I have never been the object of a 
single act of malice, so far as I know, while 
my memory is overcrowded with acts of 
kindness and assistance and words of 
friendly advice of which I have been the 
recipient, ™ 

Troy, N. Y. 

———— 

A French firm is said to have ordered 25,- 

000 tons of the bark of the ‘ 


orado,”’ 


quebracho co!- 
which grows inthe Argentine Con 
much su- 


federation, and is claimed to be 
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An Adaptation of Bessemer Plant to the 
Basie Process. 


BY A. L. HOLLEY, MEMB. INST., C. E., ETC. 


(Paper read before the American Society of | 
Mechanical Engineers.) | 

The maintenance of refractory linings in | 
Bessemer converters, in such a way as to| 
promote regular and maximum production, | 
has been the subject of more experimenting | 
than any other feature of the Bessemer | 
system, and it is still the least perfect and | 
satisfactory perhaps, | 
Linings are not only | 
action of the | 


feature, 
the casting of steel 


excepting. 
eroded by the mechanical 
charge, but they are chemically decomposed | 

The linings | 
usually employed have, indeed, been so im- | 
proved that an average of, say, sixty charges | 


by its various slags. silice 


per twenty-four hours can be got out of a 
pair of converters, and the shifting of inter- | 
changeable converter bottoms (containing | 
the tuyeres) is so rapid that it does not delay 
production ; but the repairing of the fixed 
lining just above the tuyeres, where both | 


mechanical and chemical action are most | 
severe, is frequently the cause of delay, and 
the operation rapidly performed between 
heats is tedious and costly. The accumula 
tions of slag on other parts of the lining 
must also be quarried out, else the converter | 
will become too small for the charge. 

These are the conditions of maintaining | 
silica linings; but the difficulties are in- | 
creased, probably about threefold, when the | 
linings are made of lime, for the basic pro- 
cess. 


The basic process consists in remov- 
ing pliosphorus from the iron under treat- 
ment, by retaining the phosphorus oxidized | 
by the blast, in a basic slag formed of, say, | 
20 per cent. of lime added to the charge. | 
An acid (silica) lining would vitiate the basic | 
slag; and would also be rapidly destroyed by | 
it. Lime containing some magnesia, and | 
produced by burning magnesian limestone | 
(dolomite), is at present the only basic ma- | 
terial successfully used for converter lin- | 
ings. It is usually made into bricks, which | 
are hard burned, and built up with mortar | 
of similar material to form the lining. 

Basic bottoms and tuyeres stand ten to 
fifteen charges, nearly equaling acid bot- 
toms, and they may be readily changed; but 
basic linings near the tuyeres, and also in 
other parts where abrasion is severe, wear 
rapidly, and must be frequently repaired by 
cooling the converter and inserting new 
bricks, or patching in some suitable manner. 
The converter is thus put out of use for at 
least twenty-four hours—a very serious delay 
to production. From a wide observation, 
the author feels safe in saying that a basic 
lining is rarely run above sixty charges with- 
out extensive repairs 


| 
} 
| 
} 


; and in some works 
repairs are made every time a bottom is set. 
With some irons there is also an accumulation 
of slag around the mouth of the converter; 
its removal sometimes also causes further 
delay. 

The output of a pair of converters in 
Europe averages about half that of a pair 
of converters of the same size in the United 
States, and is often less than half. The 
limited endurance of basic linings in Europe 
is, therefore, a less conspicuous defect than 
it is here, where one converter must make 
25 or 30 charges in 24 hours, so that the re- 
pairs of basic linings,as at present conducted, 
would keep an American plant idle half 
the time. This delay is really as important 
in Europe as it is here; the greater the out- 
put from a given plant, the cheaper the 
product.* 

In order, therefore, that the basic process 
may come into extensive use, basic linings 
must be so maintained that their output will 
nearly equal that of acid linings. 

There are 
improvement: the one is to prolong the en- 
durance of basic materials, so that their re- 


two reasonable conditions of 


*The statement sometimes made in England that 
the rapid production in America impairs quality of 
product is but a cover for inadequate plant. Steel 
is obviously no better because tive hours instead of 
one are consumed in setting a vessel bottom, or be- 
cause it may take twice as long in an English works 


tion. 





to handle materials and product. 
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verter. This system is already under con- 
struction in Europe. The method is also 
obvious —lifting the converter bodily out of 
its pillow blocks, and conveying it to the re- 
pair shed by means of an overhead traveler; 
then setting a repaired converter in place by 
the same means. Such a plant is doubtless 
cheaper than a duplicate plant, and its out- 
put should be materially greater than that of 
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pairs can be made with little delay, while 
the converter is in position for use. There 
seems to be little or no progress, or proba- 
bility of immediate progress, in this direc- 
The other is the rapid and complete 
removal of a worn lining. and the replace- 
ment of a repaired one. 
seriously proposed, is to double or treble the 
entire converting plant. 
cable 


A third system, 


The only practi- 
yay to replace a refractory lining 
(which cannot be handled by itself) is to re- 
place the vessel which contains it. 
worn portions of the lining may thus be re- 
paired at leisure, in another part of the 
works, rather than in position for use, 
where repairs would retard output. 

An obvious way to replace an entire con- 
verter lining is to replace the entire con- 


The 
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fixed converters. But the opera- 
tion of changing an entire con- 
verter must be slow and tedi- 
ous. Whenthe arrangement is 
such that pillow block caps are 
required, these must be 
loosened by unscrewing heavy 
nuts; then they must be made 






oo fast to the crane chain, lifted, 
YY 
Yf traversed, and set down. The 


blast pipe connection must be 
broken, and possibly some plat- 
forms must be removed. Then 
the traveler is placed exactly 
centrally over the converter, 


ponderous chains are made fast, the mass is 


raised high enough toclear surrounding parts, 
and drawn laterally to the repair shed; then 
the converter is placed centrally over its seat 
and lowered and steadied (as it swings froma 
chain) into its pillow blocks. The repaired 
converter is raised, traversed, and set in 
place by repeating all these operations; the 
blast connection is then made, and the pil- 
low block caps are lifted, traversed, 
steadied into place, and screwed down. If 
the converter is removed in sections, trans- 
ferring each section and making the refrac- 
tory joints will occupy much more time. 
The chimneys and the openings in the side 
of the building must be high enough to 
make passage, not only for the traveler, but 
for the converter when lifted out of its seat, 
and for the chains that sustain it. A trav- 
eler of the required power, height, and 
length is obviously a ponderous and costly 
structure, and to work with reasonable 
it must have independent steam 
power--the hydraulic system of the works 
sannot well reach it. 

* The method of replacing the lining pro- 
posed by the author, and shown in the en- 
gravings, is removing ony the shell of the 
converter; lowering it out of the trunnion 
ring easily and rapidly, by means of a sim- 
ple lift and car,and replacing a repaired shell 
by the same means. No pillow-block caps, 
blast connections, nor other surrounding 
parts are touched; a dozen cotters are 
knocked out, the shell is lowered and ruo 
straight back to the repair shed, the new 
shell is run in, lifted and cottered on ; this 
is all. The machinery and transference are 
on the general level, and not 40 feet or more 
up in the air. The car may be moved by a 


‘small reversing engine or by a hydraulic 


rope and 
car runs 


means of a wire 
The 


capstan, by 


sheaves suitably arranged. 


| against a stop, and the lift is perfectly ver- 


tical, so that the shell may be put in place 


| by two rapid motions without the delay of 


adjustment. 

The lining may be heated before the shell 
is put in place, and bottoms (and tuyeres) 
may be separately removed, as at present, 
or they may be taken away with the shell 
and repaired without removal from it. In 
the latter case, the shell must be placed in 
trunnions, in the repair shed, so that the 
bottom may be turned downward for re- 
pairs. But if the bottom is first removed, 


| the shell need not be placed in trunnions in 


the repair shed; the shell will stand mouth 
downward on the car, a position most favor- 
able for repairing both the mouth and the 
lining about the tuyeres, which are the two 
places chiefly needing repairs. This 
doubtless the better plan, and it saves the 
cost of supplementary trunnion rings and 
turning gear. The engravings show the 
converter hung so high above the general 
level that the bottom and tuyere box can be 
hauled out with the shell, under the trun- 
nion ring. In case the bottom is previously 
removed, the converter may be hung some 
three feet lower. : 

It has been remarked, that in American 
works converter bottoms are changed so 
rapidly that one is always ready, even when 
tuyeres stand but eight or ten operations. 
Changing converter shells is much more 
rapid than changing bottoms. The several 
operations of removal and transportation 
are the same, but the converter lining must 
bottom, 
The 


is 


be trimmed out to receive the new 
and a refractory joint must be made. 
new shell has merely to be cottered on. 


The comparative cheapness of apparatus 
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to change the shell, instead of the entire 
converter, is obvious. The two hydraulic 
lifts for removing the bottoms are made 
heavier, and there are several cars of simple 
construction; this is the entire extra appa- 
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proach in expense that of a duplicate plant 
complete. 

But one objection has been raised, as far 
as the author is aware, to the plan pro- 
posed, and that is the possibility of damage 

to the lift under the converter, in 

—==—4  casethecharge should burn through 
= and fall upon it. To avoid such 
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damage, the lift may be sunk several 
the pit level 
covered with sand. It may be re- 
marked, that lifts under converters 
are used in nearly all the American 
works with satisfactory results. 
The engravings illustrate t he con- 
struction and arrangement so fully 
that little explanation is required. 
The trunnion ring(Figs. 1 to 4) is of 
cast iron, with an inch wrought iron 
lining; or it may better be a steel 


inches below and 
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or the shell may be lowered by means of a 
fork on the lift passing through the car. 

This construction of converters has led 
the way to a general improvement in the 
design of the plant. The shells and bot- 
toms may be run out laterally into the con- 
verting house, but the space here is insufti- 
cient for convenient repairs, and the shells 
for one converter could not be well got to 
the other. In order that there may be 
one common place for repairs, and 
ample room both for spare shells and 
spare bottoms, they must be run out in 
rear of the converters, as shown in Fig. 
8 If blast furnace metal is brought 
directly to the converters, this rear 
space is not otherwise wanted; but if 
cupolas are placed there, as is usually _ 
the case, they must be so arranged that | 
the shells can pass out under them. 
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ratus. 
not 


1s 


important. 


the converters) for each spare shell, 


The increased cost of the converters 
In the other case, the 
traveler with its engine, and the standards 
and turning gear in the repair shed, and the 
trunnion rings and pinions (the chief cost of 
ap- 
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casting, which will not require a lining. 
There is a 2 inch annular space between the 
trunnion ring and the converter shell, and the 
shell is prevented from shifting laterally by 
means of the wedges shown in Fig. 1. The 


car is raised by the lift to receive the shell ; 
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spare gas from good furnaces to heat cu- 
pola blast. These are very important con- 
siderations, regarding both cost of plant 
and economy of working. And, judging 
from the experience at many works, the 
disadvantages of hauling fluid iron some 
thousands of feet in a railway ladle are less 
than those due to crowding the melting de- 
partment, and its stock yard and appurten- 


oad 


Fig hes : 4 


















































































































But the cupolas (excepting the spiegel cu- 
polas) may best be placed elsewhere; if 
there are blast furnaces the cupolas may be 
so arranged near them as to utilize the same 
system of transportation, hoisting, blowing 
and hot blast. There should be plenty of 








Fluid 
iron is hauled from one to two miles* with- 
it need usually be hauled but 


ances, close behind the converters, 
out chilling; 


*At the Barrow Works it is hauled two miles 
Ebbw Vale, some five miles, 


at 
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a few hundred feet, and the cost of the 
transporting plant and service should be 
about the same for the two systems. There 
are two important advantages in the 
rangement shown by the engravings. 

1. Placing only the spiegel cupolas, in 


ar- 


stead of the entire melting department, close 
behind the converting house, leaves its rear 
comparatively open to free ventilation, thus 
cooling not only the space around the con- 
verters, but also the casting pit. 

2. This arrangement provides ample room 


for the convenient removal of slag, which in | 


the basic process is very voluminous; one 
long dumping car placed under both the 
converter and the ladle catches it all, and as 
the bottom of the pit is on the general level, 
the slag is neither handled nor lifted—the 
car is simply hauled out by the yard locomo- 
tive and dumped. Experts well know the 
cost and inconvenience of breaking up and 
quenching slag in the pit, and of lifting it 
out of the pit, and then loading and removy- 
ing it. 

Iron may be got to the converters in a 
ladle, by various means. It may be hauled 
on the general level to one or more hoists, 
and run into short spouts or directly into 
the converter mouths, or it may be drawn up 
a gradual incline or lifted by a hoist to an 
elevated railway near the converters, and 
thence tipped or tapped into them directly 
The short elevated rail 
way, as shown in Fig. 7, has one conspicu 


or through spouts. 


ous advantage—it is out of the way of all 
other apparatus and operations; it does not 
cross railways, nor interfere with any trans- 
portation on the general level. This is an 
important feature when a charge is made 
every 20 to 30 minutes. 
by a locomotive to short, steep spouts lead- 


The ladle is drawn 


ing to the converters; there is no lateral nor 
hand movement, and hence no delay. A 
spout leads to each converter, chiefly for the 
purpose of leaving the space between the 
converters (where the common spout is usu- 
ally placed) quite free for the spicegel ladle. 

The spiegel cupolas and their appurten 
ances occupy so little room that they are 
placed, without interference with other ap 
paratus, very near and above the converters. 
A railway ladle receives the spiegel from 
either cupola and tips it directly into the 
converter, quickly and hence completely, by 
a short run and without hoisting or lateral 
It may be weighed in transit if 
Tke wide platform between the 
converters is at other times free for bringing 
lime, scrap or other materials to the con- 
verter mouths, and these materials are con 
veniently raised by the cupola hoist. 

The floor of the converting house is raised 
a few feet, so that the pit bottom may be on 
the general level, for the convenient removal 
of slag, as before explained, 


movement. 
desired. 


The ground 
outside of the converting house slopes gradu 
ally to the general level. This facilitates 
the removal of products, and also the drain 
age. 

The plant for repairing shells consists of 
two turn tables, some short railways and a 
shed; also some platforms and a lift for 
materials. If to be removed 
with the shells, there must also be mounted 
trunnion rings and turning gear; also a 
crane, in the shed; but, as before explained, 
this Room is shown 
for repairing four shells at atime, but the 
railways may be lengthened to accommodate 
more. The plant for repairing bottoms con 
sists of short railways and turn tables, a 
space for ramming bottoms under a shed 
and the necessary ovens for dryimg them; 
also a crane, which sets the bottoms directly 
on the oven cars. 


bottoms are 


seems unnecessary, 


If ordinary tuyeres are 
used, fewer ovens are required; if the bot 
tom is all one tuyere, kammed around rods, 
it must be burned for two or three days, 
so that more and hotter ovens are necessary. 
The repairing department may obviously 
be arranged in other ways, to suit special 
cases, 

The the American 
plant, having two six-ton to seven-ton silica 


average output of 
lined converters in one pit, is 100,000 tons 
of ingots per year, It will doubtless appear 
that the plant under consideration should 


produce even more, with basic linings, be 


AMERICAN MACHINIST. 


| 
| . 
cause it has ten-ton converters, and means 


| of keeping one of them in constant repair, 
so that the converting operations may follow 
| one another without interruption. 

The endurance of 
|basic linings is so small that the ordi- 


Re capitulation.—1., 


nary system of repairs would reduce the 
output of an American plant about one- 
half. 

| 2. The only adequate system of repairs, 
| with existing basic refractory materials, is 
to 
removing and replacing the vessels contain- 


remove and replace linings bodily by 


| ing them. 

3. Changing converters, trunnions and all, 
requires very costly apparatus, and much 
labor and time in disconnecting parts, and 
in making the transference. 

4. Changing only the shells of converters 
(leaving the trunnions and their connections 
undisturbed) requires only cheap and sim- 
ple apparatus ; and the operation may be 
performed so quickly that basie linings 
willgive the maximum output of acid lin- 
ings. 

5. Leaving the building open in rear of 
the converters, instead of placing the melt- 
ing department there, gives good ventila- 
tion and ample space for bottoms and shells 
to be run out for repairs and for slag to be 
removed from the pit. The cupolas (except- 
ing the spiegel cupolas) may be placed else- 
by blast fur- 
naces ; and be trans 
ported thousands of feet without difficulty. 

6. 
level allows slag to be hauled away directly, 
The elevation 


where, especially adjacent 


melted metal may 


Placing the pit bottom on the general 


without rehandling or lifting. 
of the converting house floor thus produced 
facilitates the removal of products. 

7. The metal ladles are brought in behind 
and above the converters, and are discharged 
by separate spouts, so as to leave the space 
between the converters open for a short run 
of the spiegel ladle, and of lime and other 
solid materials to be charged. 

8. The spiegel cupolas are placed near and 
above the converters, so that the metal may 
be run in quickly and completely, without 
vertical or lateral movement, by means of a 
ladle ear. 

9. The repairing plant is conveniently 
placed in rear of the converting house, but 
it may obviously be modified in extent and 
position to suit local circumstances. 

oe 


President’s Inaugural Address, 


AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS, NEW YORK, NOVEMBER 4, 1880, 


H. THURSTON, A. M., C. E., 


BY R. PROFESSOR 
OF MECHANICAL ENGINEERING IN THE 
STEVENS [SSTITUTE OF TECHNOLOGY, 


ADDRESS, 

After acknowledging the honor conferred 
by the Society upon himself by his selection 
as their first President, and expressing his 
and his 
yratitude for such distinction, the speaker 


appreciation of the compliment 
proceeded as follows: 
COMPOSITION 
GENTLEMEN: 
This Society has been founded by ‘mem- 


OF THE SOCIETY, 


bers of the profession of engineering who 
felt that there has long existed a necessity for 
an organization composed of men directly 
or indirectly connected with the work of 
There had pre 
viously existed no society in which the work 


mechanical construction. 


of the mechanical —or, as one of our hon 
ored Viec-Presidents had proposed to eall 
him, the dynamical—engineer could receive 
special consideration. 

I{tundreds of 
throughout this country in the work of de- 
who 


have felt the need of opportunities to meet 


engineers are engaged 


signing and constructing machinery 
socially to compare their own ideas with 


of 
who have desired to place before others in 


those their professional brethren, and 


the business their plans, their discoveries, or 
the results of their researches. 

Several of these gentlemen finally deter 
mined to make the attempt to effect an or. 
should be composed of 


ganization which 





mechanical engineers, of those who are in- 


















































































terested in mechanical matters and of others 
engaged in kindred pursuits. 
OBJECTS OF THE SOCIETY. 
The objects to be attained by this Society, 
if the wishes and expectations of its founders 
are carried out, are the promotion of ‘ the 


arts and seiences connected with engineer- 
ing and mechanical construction,” by the 


establishment of regular meetings to be 
attended by members of the engineering 
profession, and by those whose interests and 
pursuits lead them to associate themselves 
with at 
papers are to be discussed, and such other 
means of mutual instruction and entertain- 
ment are to be adopted as may be deemed 
best fitted to secure these objects. 

It is further proposed to publish and to 
circulate among the members of the Society 
such papers as shall be considered of suffi- 
cient value to justify publication. 

It is hoped that, ultimately, this Society 
may become useful to its members by glean 
ing from among the great mass of technical 
literature, which is every day becoming more 
extensive and more cumbersome both at 
home and abroad, such papers, wherever 
published, as shall have real value to the 
mechanical engineer, and presenting them, 
either in full or by abstracts, to its own 
members, as has been done lately in a very 
satisfactory way by the British Institution 
of Civil Engincers. 

The headquarters of the Society should be 

all its members an attractive 
socially, and occasional conve? saziones will 
probably be found as useful, as they un- 
doubtedly will be a pleasant, means of secur- 
ing acquaintanceship and frequent  inter- 


us, which meetings professional 


to resort 


course among members. 

The Society will have much work to doasa 
union of citizens having important interests 
confided to them, and its province will lie 
no less in the field of social economy than in 
that which has reference only to the indi- 
vidual interests of its members. 

Much is being done by the General Gov- 
ernment in the development of the material 
resources of our country, and more remains 
to be done, in all of which work our mem- 
bers, individually and collectively, have 
especial interest. 

The new organization of the Geological 
Survey is such, in form and in the charac- 
ter of its administration, that we hope to 
see the work of determining the value of 
our mineral resources done with maximum 
rapidity and efficiency, and we are all inter- 
ested in that work, especially where it 
touches the development of the deposits of 
coal and of the ‘‘ useful metals,” the ores of 
which underlie so many millions of acres of 
our widely extended domain. 

The work of determining the value, com- 
parative and absolute, of the metals, and of 
alloys of the metals, which are produced 
from those ores, was entrusted, a few years 


an 


since, to a commission appointed by the 
Government, the work 
commenced ; but the indifference of many 
who should have used their powerful influ- 
ence sustain that commission, and the 
absence of concerted effort when action was 
most needed, led to the abandonment of that 
great This Society may aid other 
professional societies in the effort which 


and was actually 


to 


work. 


they intend making to secure the resump- 
tion of labor in that direction, and its aid 
cannot fail to be very effective. 

Business men in thiscountry, have hitherto 
been able 
tion to matters directly bearing upon the 


to influence legislation in rela- 
business interests of the nation far too little, 
and we have often, and sometimes long, 
suffered from the effects of legal enactments 
made by ignorant legislators, influenced by 
personal motives and the selfish advice of 
scheming lobbyists. 

This will be corrected when business men 
have learned to organize and to act concert- 
edly whenever the busine-s of the country 
is liable to be affected by legislation. It is 
their right to be heard fully and patiently, 
and it is their duty to take such action as 
will secure for them due consideration. 





all the useful arts, in the intelligent dirce 


This Society will find an excellent field of 
operations here and in the encouragement of 
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tion of the education of the people, and in 
the enlightenment of our National legislators 
in regard to the needs, the wishes and the 
legal and moral rights of the industrial 
classes in our country. 

It may even be hoped that the time may 
come when we shall not again see the 
memorials of the leading manufacturers’ 
associations, of the principal professional 
societies, of the faculties of our best-known 
technical schools and of the great colleges 
of the country, and the solicitation of com- 
mittees and private individuals in great 
numbers, asking the appropriation of twenty 
thousand dollars for the purpose of deter- 
mining the value of our materials of con- 
struction more perfectly than private indi- 
viduals could do it, all passed by without 
notice, while the same committee, refusing 
this small amount for a National object, 
granted a lobbyist’s application for some 
thousands of dollars to purchase a useless 
mass of cast iron to deface a public park. 

The organized and combined action of the 
members of this Society will be able to 
secure the investigation of many important 
problems, such as are familiar to every one 
in the profession as urgently pressing for 
solution. 
IMPORTANCE OF THIS BODY AND ITS WORK, 

Glancing back for a moment upon the 
past, and observing the pregress in all 
branches of industry which been 
the result of the efforts of our prede 
cessors and of our professional colleagues, 
we cannot fail impressed with 
the magnitude of the interests which are 
entrusted to our charge, and with the im- 
portance of doing the work which we are in 
these stirring times called upon to do, in an 
honest, earnest spirit and with our utmost 
skill, and we shall be encouraged to press on 


has 


to be 


hopefully and with unflagging courage. 
Ninety years ago Samuel Slater settled at 
Pawtucket, Rhode Island, and started the 
little mill, which was the first to success 
fully spin cotton in this country—the first 
after many failures. 
To-day we raise tifteen hundred millions 
pounds of cotton to supply mills in every 
New England State, and in nearly every 
other State in the Union, as well as to keep 
employed thousands of working people in 
other countries, and we work up our share 
into five hundred millions of dollars worth of 
manufactured goods, which we put in the 
market at a price so low that the very 
beggars in our metropolitan cities, and the 
‘‘tramps” sleeping in our fields or under the 
roof that shelters our cattle, wear a finer 
fabric than kings could boast a century ago. 
From the diy, in 1794, when the first 
rude wooden mili was established at New- 
bury, Mass., our woolen manufactures have 
grown in extent and in excellence of product 
with hardly a until to-day our 
twelve or fifteen thousand setsof machinery, 
handled by nearly a hundred thousand of 
the most skillful operatives to be found in the 
world, produce two hundred and fifty mil- 
lions of dollars worth of 
combined cheapness and 
pete with the best work of 


reverse, 


goods, which, in 
excellence, com- 


Europe. 


We have seen the silk manufacture, af- 
ter struggling with difficulties of every 


imaginable sort for a half century, finally 
secure a foothold, and enter upon a period 
of prosperity which is as marvelous as it is 
The of the 
Cheneys during the past generation, and the 


encouraging. enterprise 
steady persistence and courage of our neigh- 
bors at Paterson, N. J., have borne fruit in 
the erection of 250 mills, with a production 
of thirty millions of dollars worth of silk 
goods, which, in strength and durability 
excel, and in beauty fully equal, the finest 
products of our French at 
Lyons, the great center of European silk 


competitors 


manufacture, 
In the iron 
story is the same. 


manufacture the 
We have furnaces which 
are supplied with every desired variety of 
the best ores plentifully and cheaply, and, 
making two millions of tons of pig iron per 
annum, to-day are practically free from that 
threatening foreign competition, which was 


and steel 


only prevented from throttling our manu 





factures in their infancy by a wise policy of 
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jegislative protection, which was prompted 
by just such action as bodies of men, like 
that here in session, can most intelligently 
devise, direct, and sustain. 

We consume our whole product, and that 
means nearly 15 per cent. of all the iron 
used in this world. Of our enormous coal 
production—about fifty millions of tons per 
annum—a large fraction is consumed in mak- 
ing and working this iron, a million or more 
tons of which goes to market as wrought- 
iron in a thousand different shapes. 

The growth of our pneumatic, or Besse- 
mer steel production is even more marvel- 
ous than that of the industries to which I 
have already made reference; and beside it, 
the progress of other steel-making pro- 
cesses which to-day, nevertheless, supply 
75,000 tons of steel, much of it equal to the 
best that Sheffield can furnish, seems hardly 
to claim our casual attention. 

Twenty years ago, this beautiful and won- 
derful illustration of the marvels of chemi- 
cal science was looked upon as merely an 
interesting and curious process, of no imme- 
diate value, and of most uncertain promise. 
To-day a single establishment is making 
a hundred thousand tons a year, and one 
dozen sets of converters are driven to their 
utmost capacity to supply a demand which, 
consuming 175,000 tons a half dozen years 
ago, has unceasingly grown, and they have 
now probably doubled the output. 

The increase in production of the stand- 
ard plant is a most interesting and encour- 
aging feature of this branch of industry. 
A plant which a few years ago was con- 
structed with a guaranteed production of 
30,000 tons per annum, and such as is still, 
in all countries in Europe, rated at about 
the same capacity, has been brought to such 
efficiency that it has, at times, been known 
to work up to three or four times its guaran- 
teed rate of production. Such is the pro- 
gress that we owe so largely in this direction 
to one of our distinguished colleagues whom 
you have made a Vice President of your 
Society, that we are far, very far, in advance 
of all other nations in the manufacture of 
this material which is destined, before many 
years, to supersede absolutely that compara- 
tive crude, weak, brittle, and expensive 
material which we call wrought iron. 

And so we might, did time permit, trace 
the advances of other departments of manu- 
facturing industry, and see the work of our 
fellow workmen in every direction, aiding, 
indeed, more than that, effecting, in all 
these many ways, the advancement of civili- 
zation. 

POSITION AND PROSPECTS. 


The position of our country to-day, among 
nations, is, then, eminently satisfactory. 

With credit restored, with agriculture 
and all the mechanic arts flourishing as they 
never flourished before, with every mill 
wheel in operation, every steam engine 
doing its maximum work, with nearly all 
our blast furnaces and all our rolling mills 
working to their full capacity, with all the 
steel works in the land driven beyond their 
ability to supply orders, with markets for 
our manufactured as well as our crude _ pro- 
ducts opening in all the countries of the 
globe, we seem to-day entering upon an era 
that is at once a golden age and an age of 
steel. 

Looking back upon our past history, we 
have seen the growth of our cotton manu. 
factures, from the small beginnings of Sam- 
uel Slater, and his humble rivals, in a New 
England village, grow, until to-day many mills 
of 40,000 spindles each have been built, and 
the hum of their machinery and the clatter 
of their shuttles make music in the ears of 
200,000 thrifty and happy working people. 
From absolute dependence upon Great 
Britain, we have grown to independence, 
and now, more than ten millions of spindles, 
and nearly a quarter of a million looms in 
our thousand mills supply Canada, South 
America, and even China annually with 
milions of dollars’ worth of goods. 

Our associates have made this country 
the most prosperous and happy in the world. 


(We will publish the remainder of the Presi- 
Address next week.) 


dent's 


AMBHRICAN 


The Mechanical Engineers Meeting. 


The first annaul meeting of the American 
Society of Mechanical Engineers took place 
in this city, Thursday, Nov. 4th, and was 
extended into the following day. As we 
go to press on the evening of Thursday, we 
can only give our readers some notes upon 
the first day’s proceedings. 

The first notable feature was the large at- 
tendance, and depth of interest awakened 
in the papers and discussions. Among 
those present were the following members 
and associates: 

F. A. Pratt and C. E. Billings, Hart- 
ford, Conn.; J. F. Holloway and C. C. 
Newton, Cleveland, O.; E. B. Coxe, Drif- 
ton, Pa.; Coleman Sellers, C. T. Porter, R. 
Grimshaw, Horace See, W. Barnet Le Van, 
Washington Jones, Geo. 8S. Strong, Phila- 
delphia; Samuel S. Webber, Oroville, Cal. ; 
C. H. Brown, Fitchburg, Mass.; J. C. 
Hoadley, Lawrence, Mass ; John Cotter, 
Norwalk, Conn.; W. T. Nicholson, Provi- 
dence, R. I.; W. F. Durfee, Bridgeport, 
Conn.; J. L. Gill, Jr., and Jacob Reese, 
Pittsburgh, Pa.; Chas. A. Hague, Chicago; 
F. F. Hemenway, Troy, N. Y.; W. H. 
Hoffman, Passaic, N. J.; E. D. Leavitt, Jr., 
Cambridgeport, Mass.; L. F. Lyne and A. 
A. Goubert, Jersey City; D. N. Melvin, 
Linoleumville,N. Y.; Samuel 8. Powel,C. J.H. 
Woodbury, and G. C. Hawkins, Boston; W. 
H. Odell, Yonkers, N. Y.; Henry Parsons, 
Newark, N. J.; Prof. S. W. Robinson, 
Ohio State University, Columbus, O.; R. H. 
Soule, Baltimore; Allen Sterling, Mill 
Point, Ont.: Geo. R. Stetson, New Bed- 
ford, Mass.; H. B. Stone, Aurora, IIL; 
Prof. John E. Sweet, Syracuse, N. Y.; H. 
Tabor, Corning, N. Y.; E. W. Thomas 
and E. H. Owen, Jr., Willimantic, Conn. ; 


W. E. Ward, Portchester, N. Y.; Jerome 
Wheelock, Worcester, Mass.; 8S. B. 
Whiting, Pottsville, Penn.; E. H. Rob- 
bins, Pittsfield, Mass.; T. R. Almond, 


Wm. Main, R. G. Ewer, A. Stearns, M. G. 

Wilder, Brooklyn, N. Y.; J. F. Allen, G. 

H. Babcock, 8. W. Baldwin, J. C. Bayles, 

W. L. Church, A. W. Colwell, A. F. Du 

Faur, Thos. Eggleston, A. H. Emery, C. E. 

Emery, 8. H. Finch, John Fish, M. N. For- 

ney, D. S. Hines, A. L. Holley, F. R. Hut- 

ton, G. B. Mallory, W. Munzer, C. W. 

Nason, W. A. Perry, J. Rose, Prof. W. 

P. Trowbridge, W. H. Weightman, W. H. 

Wiley, A. R. Wolff, H. R. Worthington, J. 

Bailey, H. B. Miller, C. C. Worthington and 

L. B. Moore, New York City; J. J. White, 

Smithville, N. J.; C. P. Deane, Holyoke, 

Mass.; Chas. ‘Sperry, Westbrook, Conn. 

There were also several Juniors and quite 
a number of visitors present, including 
some ladies. 
New MEMBERS ELECTED. 

Frank E. Kirby (Kirby Bros.), Detroit, Mich. 

Charles W. Pusey (Pusey, Jones & Co.),Wilmington, 
Del. 

George M. Comly (Edgemoor Iron Works), Wilming- 
ton, Del. 

Joseph Adams, Superintendent Engineer Standard 
Oil Co., Cleveland, O. 

William Atwood, Superintendent Queens Co. Oil 
Works, Brooklyn, N.Y. 

William H. Harrison, Newcastle, Pa. 

Horace Lord, Superintendent Colt’s Patent 
Arms Manufacturing Co., Hartford, Conn. 

William Mason, Colt’s Armory, Hartford, Conn. 

Charles P. Howard, S. B., James L. Howard & Co., 
Hartford, Conn. 

Thomas Whiteside Rae, C. E. (care H. R. Worthing- 
ton), 239 Broadway, New York City. 

William F. Smith, Division Master Mechanic, Cen- 
tral Pacific R.R., Carlin, Nevada, 


Fire 


NEw JUNIORS ELECTED. 
Edward H, Owen, 8. B., Ass’t Engineer Willimantic 
Linen Co. 
Edward N. Trump, Assistant Sup’t Delaware Beet 
Sugar Co., Wilmington, Del, 

Lycurgus B. Moore, the Treasurer of 
the Society, was requested to act as Sec- 
retary pending the appointment of a per- 
manent Secretary by the Council. 


Mr. Moore, the Treasurer and acting 
Secretary, presented his reports, which 


were approved. The amount of cash on 
hand 2,563.93. Prof. John E. Sweet, 
who had been invited to read the first pa- 
per before the Society, then read a paper 
on ‘‘ Friction as a Factor in Motive Power 
Expenses,” [See pages 1, 2, and 3. Prof. 


~» 


is 








Sweet’s engine was illustrated and de- 
scribed in our issue of May 22, 1880. ] 

On the conclusion of the reading, Prof. 
Robinson asked whether Prof. Sweet had 
not found that sediment or dirt gathered in 
the steam chest under the side strips which 
relieve the valve of the back pressure? It 
had occurred to him that sediment might 
get in as the engine was starting, the water 
being forced out of the cylinder and lifting 
the valve out of its seat, and in that way 
depositing sediment under the strips. 

Prof. Sweet replied that he had not had 
experience with the device sufficient to war- 
rant him in saying that what Prof. Robinson 
described could not take place. 

Mr. Porter thought that the difficulty 
spoken of had never been encountered prac- 
tically. There was not only the spring, but 
when the engine was in motion the pressure 
of the steam would be on the back of the 
plate., and he thought that it could hardly 
be lifted so as to expose the surfaces of the 
strips in such a way that anything could be 
deposited upon them. 

Prof. Robinson said that he had inferred 
from the appearance of the piston in the 
sketch that it was intended to be light. He 
had understood the engine represented to be 
a high-speed engine. The question might 
arise why Prof. Sweet had not introduced 
the heavy piston. He would like to hear 
this marked difference explained. 

Prof. Sweet answered that the difference 
between Mr. Porter’s device and his, so far 
as he had gone, was that he put the weight 
in the cross head, while Mr. Porter put it in 
the piston. 

Mr. Babcock thought that the action of 
surfaces of different materials rubbing to- 
gether under steam pressure ought to be 
considered. It was quite common in these 
days to use cast iron upon Cast iron, and 
even to find engineers using brass piston 
rings, and in some cases brass valves. He 
had found from experiment that the friction 
of brass upon iron under steam pressure was 
exactly opposite in its results to the friction 
of the same surfaces put together under 
ordinary conditions. The friction of brass 
upon iron under steam pressure was double 
that of iron upon iron. 

In answer to a remark of Mr. Woodbury 
that he could not see from the drawing that 
there was any packing on the piston, Prof. 
Sweet said that he used small rings sprung 
in grooves. 

Prof. Thurston mentioned some statistics 
which he had seen of the running of loco- 
motives. The expenses of a locomotive 
amounted, as nearly as he could remember, 
the figures, to 17 cents per mile, which in- 
cluded 314 cents for fuel, 61g cents cost of 
attendance,and about 31g cents more without 
the miscellaneous expenses incurred in the 
shop. Economy of steam and economy of 
fuel were by no means the most important 
of all economies; a fact attested by the di- 
rection economy was taking in railroad 
management—doubling the work of engines 
and running them day and night. Increased 
friction was of course accompanied by in- 
creased expenses for repairs and in many 
other directions. He thought that might 
suggest a line of argument. He would also 
like to ask Prof. Sweet how he obviated the 
tendency of the two parts of his counterbal- 
ance to spring the shaft. 

Prof. Sweet said that it would spring the 
shaft to a less extent than if the wheels 
were outside the bearings. He also stated, 
in answer to a question of Prof. Thurston, 
that his assertion that the longer the travel 
of the valve the less work it did, was one 
which he would doubtless have to defend. 
If one surface plate be placed upon another 
and kept moving rapidly enough it would 
work all right. If it be moved a short 
distance slowly, it would work only a few 
times before it would stick and bind. If it 
be run slow and a short distance it would 
get in contact with all air excluded. 

Some discussion followed as to the use of 
a lead, 


Mr. Leavitt described an experiment 
which had convinced him that leads were a 
disadvantage. 


Mr, Church said that the establishment 


7 


with which he was connected had aban- 
doned lead altogether. 

Mr. Coleman Sellers then proceeded to 
read apaper on the Metric System. The 
paper described the experience which 
Messsrs. Wm. Sellers & Co. had had with the 
system, which twenty years ago they had 
adopted in one of the departments of their 
establishment. He contended that the sys- 
tem was not so well adapted to the wants 
of machinists as the one now in use, and 
that its enforced introduction would do 
great harm to the industries of the country. 
The principal arguments advanced in favor 
of the substitution of the metric system, for 
the one now in use, were dealt with success- 
ively in a way which seemed to leave little 
further to be said on the subject. Whoever 
could make the best machinery at the least 
cost could command the markets of the 
world, and no questions would be asked 
about inches or millimetres. 

He referred ironically to the statement of 
Prof. Barnard that ‘‘A steam engine or 
machine, all of whose parts are measured in 
English linear measure, if transferred toa 
metric country, and there by accident dis- 
abled, becomes nearly useless, as the shops 
of such a country afford no facilities for re- 
pairing it!” Wm, Sellers & Co. make in- 
jectors for feeding boilers to the metric 
scale. Their instruments were made from 
drawings figured in millimeters in all parts, 
except where screws and screw threads 
were needed, The people into whose hands 
those injectors passed knew nothing of the 
scale of proportions to which they had been 
made. 
and its shape have been lost by wear, a 


If some piece should need repair, 


knowledge of the scale would give noclue 
to that shape, Lut from some existing orig- 
inal any part could be copied. 
1 rule, 
original size to compensate for wear. 


Repairs, 
deviation from 
The 


resting place for the memory in the Ameri- 


too, as ¢ required 


An es- 
sential of all machine shops was a drill sys 
tem ; : jath up to 1 
inch, and by !y'h up to 2 inches, was equiv- 


can series of shop sizes is the inch. 
u series advancing by 


alent to an advance by 1145 mm. in a metric 
series. Such an advance as 1!5 mm. was 
impracticable, because it would have to be 
memorized entire; it afforded no holding- 
place for the memory. 

A well-known German house made twist 
drills from 10 mm. up to 50 mm., advan- 
cing by 1 mm. 
10, 12, 15, 18, 20, 23, 
40, 42, 45, 47, 50—a 
memorized entire, its advance not being in 
regular sequence. When 
told that the change to the metric system 


The series was as follows: 
25, 28, 30, 32, 85, 37, 


~~, 
series Which must be 
engineers were 


would save two years or one year in the 
school life of every child, they asked how 
many years were now devoted to mathema- 
tics only, in the average four years schooling 
of the mass of our boys, and what was to 
be lopped off to make this saving ? There 
yas an irreconcilable discord between the 
No 
ultimate benefits which might accrue from 
the change proposed could compensate for 


inch and the divisions of the meter. 


the damage which would be involved in the 
process of transition. The paper conciuded: 
‘*Is it not better to continue to amend what 
we have, to encourage the uniformity so 
desirable, rather than to attempt to make all 
things new; but in no respect practically 
better, at so frightful a cost ?” 

Mr. Sellers’ masterly dissection and criti- 
cism of the Metric System the 
unanimous approval of those present. 

Thomas Whiteside Rae, C. E., was cho- 
sen Secretary of the Society. “Mr. Rae is an 
ex-naval engineer, who has recently re 
turned from Europe, where he in 
charge of a vessel engaged in laying a sub- 


received 


yas 


marine cable between Marseilles and AlI- 
giers. He has also had charge of several 


similar undertakings in West Indian waters, 
As instructor for some years in the U. 8. 
Naval Academy, at Annapolis, Mr. Rae 
gained a kind of experience which will be 
useful in his future labors for the good of 
the Society. The Secretary’s office will be 
in 289 Broadway, New York. 

(We will continue our notes on this meeting 
in our neat,) 
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| cotton of the South was transported a thou- 
/sand miles from the fields upon which it 


_fabricate her own raw material. 





Our Silk Industry 


Influence of Manufactures. 

The extension of manufacturing indus- 
| tries in acountry so large as ours exerts a 
| very important influence upon the national 
| body politic. Where one section of a great 
| country is almost exclusively engaged in 
| agricultural pursuits, and another section 
devoted mainly to manufactures, questions 
‘of public policy frequently arise which 
'seem to favor the people of one section to 
| the detriment of those of the other. 
| The agitation of such questions is likely 
| to engender jealousies of more or less bit- 
| terness, and to render it extremely difficult 
|to settle such differences in an amicable 
' manner. Before our late war, manufactures, 
especialiy of iron and metal work, were 
‘largely confined to the Eastern States. 
breadstuffs of the West were 
seaboard, and the pro- 


ries shipped back in return. About all the 


was grown, to be spun and woven into 
fabrics for the market. The changes that 
have been going quietly on since 1865 have 
been productive of the highest good to the 
people of the whole country. Manufac- 
turers, both of metal work and textile 
fabrics, have been moving westward and 
southward, and the greater diversification of 
industries, and therefore of business inter- 
ests, is doing more to unite all sections of 
the country upon general questions of public 
policy than any other combination of influ- 
ences. The West is rivaling the East 
in useful products of the shop, mill, 
and factory, and has long since taken 
the lead in making and selling agricul- 
tural implements to every civilized 
part of the world. The South is rapidly 
erecting cotton mills and works to 
The new 
census reveals a remarkable increase in 
population and real wealth where manufac- 
tures have advanced the most rapidly. The 
mechanic is the best conservator of national 
unity, and should receive higher recognition 
from ‘‘ the powers that be.” 


iron 
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Compulsory Apprenticeship. 


Should a young man be compelled to learn 
atrade? Thisis a question that may be an- 
swered in many ways, according to the 
light in which it is viewed. Given: A youth 
of fair average intelligence, no higher than 
the mass in education, and with no decided 
leaning to any calling, but adapted to one 
thing as well as another, what shall he do to 
earn his daily bread? Many a parent has 
sought carefully, and with tears, for the 
solution of this question, and so far as this 
article is concerned may still seek, for the 
answer is not here. But we present some 
views of the effect of compulsory service at 
a trade, which may lead to further thought 
before a youth, such as we have mentioned, 
is doomed for life, and a trade hampered 
with a member who is a constant reproach 
to it by reason of his unfitness. If a boy 
has an especial fondness for any one trade 
he will manifest it in unmistakeable ways; 
but if he is forced to a shoemaker’s bench 
because his father sits on one, or to become 
a watchmaker beeause that seems to be a 
nice genteel business, in most cases he will 
be one more of the noble army of bunglers 
who are of all callings, and need no acces- 
sion to their ranks. To succeed in any trade, 
to excel in it, a man must have either natu- 
ral aptitude or great energy and applica- 
tion, which, in a measure, stands him in lieu 
of it ; but it is a sad error to suppose a boy 
can earn a decent living at maturity by go- 
ing through the various initial stages of a 
trade he has no desire to learn. Even should 
filial duty and a conscientious desire to do 
himself credit in the eyes of his elders in- 





spire him to follow a hateful routine to the 
end, it cannot make him a workman, or any- | 
thing more than a mere hewer of wood and 
drawer of water; receiving the worst jobs | 
and the lowest wages. There are a plenty 
of such men now. 
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‘*But,” say some of opposite views to ours, 
‘the boy need not follow the trade after he 
has learned it ; he can use it as a stepping- 
stone to better things, he must work at 
something ; better that than be idle ; all 
knowledge is useful, and he will never find 
an honest ealling amiss ; suppose he should 
get rich and lose all his money, as many do; 
then he can fall back on his trade again.” 

There never were more erroneous reasons 
than these for compelling a boy to learn a 
trade. Ifthe youth is not intending to fol- 
low the trade, he never will master even its 
rudiments. A man never thoroughly learns 
his trade ; he is always at school in a cer- 
tain sense ; how much less, then, a boy must 
know of it who spends a few years at it, the 
best years of his life too, and then abandons 
it to begin something else ? 

It is also a mistake to say that a trade 
half learned is useful in case of riches tak- 
ing wings. Trades are always advancing as 
to their methods of doing certain things ; 
new processes are employed ; new tools sup- 
plant the old ones, and a man who has been 
only a few years out of his business finds, 
on his return to it, as a spectator says, that 
he isa stranger in a strange land, and far 
behind in technical knowledge. What he 
learned in years past is obsolete ; no one 
wishes to pay him for that ; there is a bet- 
ter way at which he is inexpert, so his staff 
fails him and the years he spent in hewing 
it out are lost. 

We must, therefore, repeat that for prac- 
tical reasons it is inexpedient to compel a 
boy to learn a trade. He may be forced to 
go to a shop daily and stay the allotted time, 
but there is nothing that compels him to 
learn when he does not want to. 
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Pertinent Questions. 


How long since you were inside of your 
boiler? 

Were any of the braces slack? 

Were any of the pins out of the braces? 

Did all the braces ring alike? 

Did not some of them sound like a fiddle 
string? 

Did you notice any scale on flues, or crown 
sheet? 

If you did, when do you intend to remove 
it? 

Have you noticed any evidence of bulging 
in the fire-box plates? 

Do you know of any leaky socket bolts? 

Are any of the flange joints leaking? 

Will your safety valve blow of itself, or 
does it stick a little sometimes? 

Are there any globe valves between the 
safety valve and the boiler? They should 
be taken out at once, if there are. 

Are there any defective plates anywhere 
about your boiler? 

Is the boiler so set that you can inspect 
every part of it when necessary? 

If not, how can you tell in what condition 
the plates are? 

Are not some of the lower courses of tubes 
or flues in your boiler choked with soot or 
ashes? 

Do you absolutely know, of your own 
knowledge, that your boiler is in safe and 
economical working order, or do you merely 
suppose it is? 

These are questions of great importance. 

—- ope  —— 
High Speed on the Water. 


During the last twenty-five years very 
little progress has been made in high speed 
on the water, and the rate per hour remains 
at substantially the same figures as it did in 
1855. The reasons for this are plain, and 
are, principally, that the resistance of water 
has not abated, and that we have no other 
motive power than we had a quarter of a 
century ago. Schemes are not wanting to 
give us boats that shall run at any number 
of miles per hour; but as most of them are 
based on a want of practical knowledge, 
added to a complete ignorance of shipbuild- 
ing, it is not extraordinary that they failed. 

For example: A company was started to 
build a boat which was warranted to run 
forty miles per hour, on no better basis than 
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the number of turns the engine could give 
the wheel. As the inventor stated it, ‘‘ The 
North America makes twenty-four miles 
an hour on twenty-four turns of her wheel, 
and with a pressure of about thirty-five Ibs. 
in her boiler. Now I can turn a wheel fifty 
times a minute with sixty Ibs. of steam and 
get forty-eight miles an hour.” 

It is almost needless to say that this was a 
fallacy. For although tried under favorable 
circumstances with a new boat and engines 
built for it, the experiment failed utterly. 
Such efforts as these prove nothing, and sub- 
serve no good purpose. 

Where speed is the sole consideration, and 
comfort, economy or commercial values 
secondary, it is possible to construct a boat 
that will run at a comparatively high rate of 
speed for a short time under favorable 
circumstances, but the regular duty of such 
vessels is far below the published results; 
and we are still limited to fifteenand sixteen 
miles an hour for high speeds, and much 
below this as an average, 

Until we can get another motor than the 
steam engine that is capable of exerting far 
greater power, with but a tithe of its weight; 
or some as yet unknown steam engine filling 
the same conditions, we cannot hope to 
exceed these figures. 





ape 


An example of the cheapness of English 
machine tools is found in one maker’s list, 
where he advertises to send a ten-inch screw- 
cutting engine lathe, fifteen foot bed, com- 
plete with change gears and counter shafts, 
for about $370, ‘‘with every modern im- 
provement, and fitted up to a high standard 
of accuracy.” This machine weighs over 
4,000 peunds, and costs, therefore, about ten 
cents per pound! 


Questions and Answers. 








Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 


(1) F. K., Chicago, Ill., writes: Will you 
tell me how I can make tissue paper stronger, and 
yet not destroy its elasticity? 2. How to makea 
phosphorescent wash that will render it luminous 
and not destroy the paper? A.—Tissue paper can 
be rendered stronger and of parchment-like nature 
by dipping quickly in a solution of vitriol and water, 
and then removing the excess of acid by washing. 2. 
Luminous washes are made in various ways, the 
most common being a solution of phosphorus in 
sweet oil; sulphide of barium with phosphorus, or 
any earthy sulphides, like calcium, are also employ- 
ed; but the process of making and applying require 
a certain chemical knowledge: they cannot be used 
successfully without it. 


(2) J. B., Connersville, Ind., writes for 
detailed directions for setting two flue boilers, 
without giving any dimensions or particulars, ex- 
cept that one has two flues and the other six. A.—In 
this column we can only give specific directions 
where dimensions are given. We cannot, for exam- 
ple, advise on size of steam pipe for the above boil- 
ers, or the size of the chimney or grates. We shall 
be happy to aid when we can. 


(3) F. A. R., Newburgh, N. Y., asks what 
the proportionate relation is between cone pulleys 
as to their steps; supposing the first speed ten what 
will the next be? A.—Your question refers to 
the usual method of obtaining the different sizes 
for driving and driven cones, which is as follows: 
Supposing the driving cone torun at 100 revolutions, 
the diameter of it and the driven cone 20’’, and 
velocities required 75,150,225, then write under 
each number the speed of the driver—that is 100; 
add together and set the amounts under, as in addi- 
tion, and make each amount the denominator of a 
fraction of which the velocity of the upper cone is 
the numerator; multiply the joint diameter of the 
cones (20) by each of the fractions so found and the 
products will be the several diameters of the 
pulleys on the driver. The same operation repeated, 
with the velocity sought as denominators, will give 
the diameters of the cone. 

(4) J.W., Savannah,Ga., asks: What is the 
correct way to lay off the throw of an eccentric be- 
fore turning thesame? A.—Find the true center of 
the wheel itself as in Fig.1. Then lay off from it half 


Fig. 1. Fig, 2. 
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the amourt of throw the wheel is to have, as in Fig. | pendently ; that the parts seemed well 
2. The center so found will be the center of the | proportioned for their work ; that the grip, 


shaft. Half the throw only is to be taken, because | 
in one complete revolution the same amount of ec- | 
centricity is described each side the shaft. If the | 
lathe is large enough the wheel can be bored and 
turned without an arbor. 





Dusiness Specials. 


50 ets. a line for each insertion under this head. 





Wilkinson & Crowell, 1201 Beach St., Philadelphia, 
make an Improved Metallic Piston Rod Packing, which 
is entirely automatic and of great durability. Works 
well at high or low pressure, and can be used in com- 
mon stuffing box, or without any stuffing box at all. 


Howard S. Abbot, Attorney at Law and Solicitor 
of Patents, 617 7th Street, N. W., Washington, D. C. 
Personal attention given to cases in Patent Office. 

Thomas D. Stetson, Patent Solicitor and Expert 
in Patent Cases, No. 23 Murray Street, New York. 

Blowers for all purposes. Exeter Machine Works, 
50 Federal Street, Boston. 

American Watch Tool Co., Waltham, Mass. 
Lathes, Watch Case, and Clock-Making Machinery. 

See Christiana Machine Co.’s adver., next number. 

Vertical and Horizontal Pumps. Capacity from 100 
to 35,000 galls. per minute. Simple, Efficient, Eco- 
nomical, Durable. Used by more than half the tanners 
and paper makers of the country. Horizontal and 
Vertical ENainEs, from 10 to 30 H. P., for long 
continued hard work. Prices, 40 per cent. below other 
makers. Send for circulars. Heald, Sisco & Co., 
Baldwinsville, N. Y. 

Steam Cylinders bored from 3 to 110 inches. L. 
B. Flanders Machine Works, Philadelphia, Pa. 

Paper Making Machinery—Makers of above from 
fibrous material as wood, esparto grass, etc., send 
address to Joshua Rose, P. 0. Box 3306, N. Y. City. 

Rules for Engineers, and Removal of Scale in 
Boilers. Send for Circular. Ranken Scale Co., 50 
Federal Street, Boston. 


Dixon’s Traction Belt Grease. Dixon’s Founders’ 
Perfect Wash. Dixon’s Plumbago Foundry Facing. 
Dixon’s Graphite Machine Grease. Dixon’s Everlast- 
ing Graphite Axle Grease. Dixon’s Dry American 
Graphite Perfect Lubricator. Send for explanatory 
circular to Dixon Crucible Co., Jersey City, N. J. 


Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotton Manufacture in the 
United States, by Samuel Webber, C. E., copy- 
righted 1879. Only work of the kind extant; 240 
pages. Price $3. Address, the author, Manchester, 
N. H. 

Sheet Metal Presses. Ferracute Co., Bridgeton, N.J. 

Engines Indicated—Power Measured. W. H. Odell, 
Box 274, Yonkers, N. Y. 

John Douglass, common and fine patterns made 
to order, also car wheels, working models, and ex- 
perimental machinery. Shop at 83 Morgan street, 
near Washington, Jersey City, N. J. 

Jenkins’ Patent Gauge Cocks, the best in use. 
Send to A. W. Cadman & Co., Pittsburgh, Pa., for 
illustrated circular. 


Extracts from Chordal’s Letters. 
Mr. Editor: 

* * * * [was in Sackett’s place last 
Tuesday, and found him suffering from an 
attack of that intermittent malady called 
‘‘ trouble with the line shaft.” Whenever a 
man puts up a new form of shaft coupling, 
he seems to think that the affair must be 
absolutely perfect. If in six months or a 
year the thing requires attention, it 1s gene- 
rally condemned at once. 

Sackett is areal machinist in some things, 
and in doing the exhibitional on his line 
shaft he exposed the usual weaknesses. 

Said he: ‘‘ I thought when I got these 
couplings that I might rest easy. I have 
fussed with couplings till I am tired, and 
now I find that this ne plus ultra arrange- 
ment is a fraud. I tell you, Chordal, the 
next line shaft I put up won't bother me 
any on account of the couplings, for I won't 
have any. I don’t know just how I will do 
it, but, by all that’s holy, I will make my 
next line shaft in one piece from end to end. 
Couplings are like the joint plates on rail- 
road iron. There is no trouble about getting 
them stiff enough. They are too stiff. 
They are the one inelastic clement in the 
elastic system. Shaft couplings used to be 
a convenience in changing pulleys ;_ but 
that is all over now, because no sane man 
puts solid pulleys on a line shaft.” 

* * * * T examined Sackett’s coup- 
lings, and asked him why he called them a 
fraud. I saw that they belonged to the 
general class of compression couplings; that 


they were arranged to clasp each shaft inde- 


| etc., was there ; 


and that they were a good 
job. 

In answer to my inquiry, Mr. Sackett 
stated that the question needed no answer; 
that the shaft on the floor and the idle shop 
told the tale. 

I demurred to the finding, and asked him 
if he had ever seen a line shaft on the floor 
of an idle shop before ? Of course he had. 
With flange couplings ? Yes. With sleeve 


couplings? Yes. With cotter couplings ? 
Yes. With compression couplings of 
every make? Yes. Then I asked him 


which was the best coupling he had ever 
had any experience with? He thought 
for a moment and then answered: ‘ This 
one,” at the same time putting his foot on 
one somewhat less viciously than before. 

* * * * Here was the discriminating 
Sackett calling the best coupling a fraud, 
just because it failed to fulfill the ideal. 
Because it lacked perfection, he for the 
moment refused it the grant of superiority. 
Sackett changed his tune on sober reflection, 
and will warm again to his couplings as he 
did when he first adopted them. 

* * * * The conversation turned again 
to Sackett’s hot suggestion of a continuous 
shaft, and I became much interested, and 
both of us expressed a strong desire to know 
if any one had ever put up a 400 foot shaft 
in one piece. If such a thing has been 
done, it must have been done in late years, 
since the popular acceptance of split pulleys; 
and as such things, done in modern days, 
soon get noised around, and as both Sackett 
and myself live with our ears open, and have 
not heard of this big piece of wire, we sup- 
posed it was yet untried. 

* * * * The production of ashaft 400 
feet long in one piece would involve con- 
siderable trouble in most shops; and to get 
such a thing far from home would involve a 
problem in transportation. 

* * * * In the construction of such 
long shafts, the question arises as to whether 
it had best be turned in pieces to be after- 
ward welded up and adjusted and turned at 
the joints, or turned up from a single piece 
of forging. A special machine for turning 
such shafts can, of course, be easily devised 
and cheaply devised as well. The design of 
such a machine might be based on the 
double-hollow-head lathe plan, or on the 
broom-handle lathe plan; but the fact 
that such a shaft must be made on _ the 
premises of the consumer would lead to the 
conclusion that a special lathe would be out 
of the question, as it would obviously have 
but a single job, or, at the most, two or 
three jobs to do. 

* * * * Under the above circum- 
stances, if a man wants this long shaft, how 
is he to produce it without much special 
expense? I should say that a man with a 
twenty-foot lathe, and plenty of out-doors 
to work in, could encompass the job. 

My plan would be as follows: Remove 
the head and tail blocks from the lathe; put 
a good steady rest at each end, and in case 
the lathe has no special shaft-turning rest, 
put steady rests enough on to carry twenty 
feet of-the work. Use cat heads on the job, 
and drive the job by belt and pulley or by 
The lathe feed can be driven by 
A good way to get beltage 


gear. 
separate belt. 
to such odd jobs as this is to set asmall 
lathe behind the main one, and to belt from 
lathe. 
This gives the full benefit of speed changes 
on the cone of the small lathe. 

* * * * Tf the benefit of a long single 
piece shaft can be established, I have no 
doubt but what it can be produced, in most 
any machine shop, for less than the cost of 
the same length of shaft in sections, with 
couplings of any efficient description. 

* * * * T have always thought that 
there was a great deal of skill wasted on 
flange couplings. It is an old standby and 
is well liked, and, probably, will always be 
But 1 think that some good mechan- 
They under- 
stand, of course, that the thing is simply a 
bolting 


pulleys on a mandrel in the small 


used. 


ics do not understand them. 


cast-iron substitute for a flange 


from the shaft is a convenience in putting | 
on pulleys, etc.; that by some means the 
two ends of the shaft must be brought con- | 
centric; that the hubs must be on the shaft 
very tight, or they wil! work off ; that the 
faces must be absolutely true, or an angle 
will be put into the shaft; that if the coup- 
lings are taken off they must be true when 
put back; that taper keys will ‘‘throw” any 
kind of work; that straight keys or feathers 
will not hold anything in placé endwise 
which would not hold itself without such 
feathers; and that boits are used to hold the 


flanges together. 

x * * * T suppose that everybody's 
experience with flange couplings has been | 
the same as my own experience, but I be-| 
lieve I have differed from some in my con 
clusions. 

We all know how such a job ought to be 
done. We know that the coupling ought to 
fit the shaft so tight and perfectly that it 
will not work off if a feather is put in it, and 
we know that sueh a fit on shaft couplings 
is out of the question. We have all tried it, 
and we have seen the crack jobs of other 
shops, and we know that a removable shaft 
coupling cannot be put on without some 
kind of a key to lock it. 

We know a taper key to be ‘‘ bad,” but 
we know it will lock a movable fit, some 
thing a feather won't do, and at the same 
time it will act as a driver, which is the only 
thing that a feather will do. 

We know that a taper key will 
the flange out of true, and we know that the 
We know a hydraulic 


‘““throw” 


flange must be true. 
press is a nice thing for making a fit, and 
we know that we haven’t got a hydraulic 
press. We know that when 
coupling off, we want it off quick, and that 


we want a 
we could not get it off quick if we had a 
dozen hydraulic presses to remove a forced 
coupling. 

* * * * T will now describe my own 
plan of fitting up flange couplings, and will 
put it on its merits, though well satisfied 
that it will nauseate some folks: 

Say the shafts are two and a half inches. 
I turn a pin on one shaft one inch diameter 
and half an inch long. I bore the other 
shaft to receive this pin nicely. When | 
say nicely, | mean a common nice machine 
shop job, with no purple and fine linen 
about it. This socket constitutes the cen 
tering feature of the shafts and is seen to be 
independent of the couplings. 

Next, I turn the fit 
leaving a shoulder to serve as a limit to the 
These fits are 
Then I 
bore the couplings to fit these ends, and | fit 


for the couplings, 


going on of the couplings. 
turned as any good job is turned. 


them as I would fit any good job, to wit: so 
they can be got on snugly, and so they can 
be taken off easily. Then I key-seat coup 
lings and shaft, and fit taper ¢ron keys the 
same as any taper key should be fitted, to wit, 
on sides to drive the job, and on topand bot 
tom to lock the job, which is one of the main 
functions of the key. Contrary to all the 
books, | look more to the top and bottom fit 
than I do to the side fit. If the key willlock 
the coupling on, I will warrant it to do the 
driving. The couplings are then laid together 
and drilled for the bolts. The holes are not 
laid off with a spyglass, or drilled on a divid 
ing engine. They are located by an every 
day machinist, who knows how to use a 
prick punch and hammer, and he drills the 
holes with any kind of a tool which will cut 
ahole in metal, He marks the couplings 
with a mark as big as your thumb, so that 
they can be got together right every time 
Of course, the couplings had their hubs 
faced when they were bored, and the flanges 
were faced on a mandrel before they were 
drilled. I now key the couplings on their 
places as I would key anything else on, and 
then put the shaft in the lathe and have the 
couplings nicely faced, with a chamber in- 
side the bolt rim. 

I now call the job done, as far as the 
couplings are concerned, and proceed to fit 
the bolts, only I don’t. I muke the bolts at 
least a smaller than the 
Don’t care anything about the body of the 


sixteenth holes. 


bolts, but | want good faces to the heads and 











forged on the shaft; that its removability 











and nuts, of course; ought to be shot if I 
didn’t. 

* * * * Many will say that I ought to 
be shot for putting up a coupling in this 
way, but I have this to say. The plan de 
scribed is a common machine shop job, and 


| can be done every time, while the finespun 
| talk we often get about forced fits and bolts 


filling the holes, ete., is an idle vision. 


every-day coupling, 


My 
‘substantially as set 
forth,” will be truer, nine times out of ten, 
than the ideal job will be, one time out of 
ten. I make what may be called a loose 
coupling, and key it on tight. I am not 
afraid to drive a key, and if a hub bursts it 
shows a fault in the hub, and not in the key. 
A tight key will throw about the same every 
time. Tight bolts are entirely wrong. 

Se ee Very respectfully, 

CHORDAL. 
> OER 
Our Silk Industry. 


No industry has had more wonderful 
growth in this country than the manufac- 
ture of silk. There is now invested in this 
industry about $18,000,000, the total annual 
product is $27,000,000, and there are 18,000 
operatives, receiving annually $6,000,000 in 
wages. The chief seat of the industry is 
Paterson, N. J., which is now deservedly 
known as *‘the Lyons of America.’’ The 
first silk mill was established there in 1840: 
now there are thirty-two, with five dying 
74,000 throwing 
and 23,000 braiding spindles, 


establishments, spindles 
730 power 
looms, and 563 hand looms, and employing 
enough people to make a good sized city. 
Twenty years ago our supply of dress 
silks, ribbons, silk laces, shawls, &c., came 
mainly from England and France, To-dav 
beyond a few fancy and mixed goods, we 
buy no silk from Great Britain. The failure 
of the silk manufacture in Great Britain was 
due to the abrogation of the duties on manu- 
Jactured silk, A similar repeal of the du 
ties here no doubt would result in a similar 
The duty on manufactured silk is 
awbout sixty per cent., about the same asthe 
duty On sugar; yet asa result of ahome 
competition, silk goods were never lower 


disaster, 


in our market than they are to-day. 
Newly Incorporated Massachusetts Com- 
panies. 


The Porter Needle Company, Watertown. 
Edward F. Porter, Lewis B. 
Porter, Treasurer. hundred 
thousand dollars, in shares of one hundred 


President; 
Capital, one 
dollars each. For the manufacturing, buy- 
selling of and hand 
needles, shuttles, bobbins, sewing machines, 


ing and machine 


and parts, attachments, and machinery 


therefor. 


The Knott Refrigerating Company, Lim- 


ited, Boston. William KE. Jewell, Presi- 
dent; Francis E. Faxon, Treasurer. Capi- 
tal, $800,000, in shares of $100 each. For 


the building, operating, or licensing others 
to build, or operate, stationary refrigerators 
and ice-making machines under the inven 
tion of Kennard Knott, Jr., and improve 
ments thereon; also for buying, selling, 
storing, or shipping all Varieties of perish 
able products, meats, fruits, etc., in connec- 
tion therewith. 
eat - 

We regret this week to have to leave out 
‘*Manufactures.” It 
will appear as usual next week, 


our department of 


. ~- es 
On the seventh page will be found some 
notes of the first annual meeting of the Am 
erican Society of Mechanical Engineers. 
This society, which had its origin in a meet- 
ing of leading members of the profession 
from different parts of the country at the 
office of the AMERICAN MACHINIST, on the 
16th of February last, has started with a 
large and influential membership, a good 
fund in the treasury, and brilliant prospects 
of future We present in this 
issue a portion of President Thurston's in- 


usefulness, 


augural address, and two of the papers read 
at the meeting in full, with the illustrations 
accompanying them, and will publish other 





nuts. I have a guard flange over the heads 


papors next week and thereafter. 
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Iron Review and Engineers’ Supplies. 


We have nothing new to report in these 
lines, no changes having taken place of any 
moment. Values remain as at last quota- 
tions, Nov. 6th, for all the staples and gen- 
eral manufactures. 

— o> 
Metal Review. 

LUCIUS HART & CO.. 8 & 10 Burling Slip, New 
York, furnish us the following, under date of Nov. 
1, 1880: : ; 

The metal market is more active, with a strong 
upward tendency in some lines. Pig Tin active in 
London at £91; Singapore, $27.50. We quote spot 
market nominally: Banca Tin, 25c.; Malacca and 
Straits. 21c.; Billiton and Australian, 20\%c.; ‘‘Lamb 
& Flag.’ 20c. to 204ec. Pig Lead steady and strong, 
5e. to 5c. jobbing lots: Antimony more sought 
after, 14c. to 154%c., as to brands; Spelter, 544c. to 
5léc., for Domestic, and ‘‘Bertha,”’ pure, 8c. to 8%c., 
as to quantity; Solder, No. 1, 114%c.; ‘‘Half and 
Half, 1344c.; Bismuth, $2.50 to $3.00. 


WANTED. 


Wanted.—By a practical Machinist, Draughtsman 
and Designer, a position as foreman or superinten- 
dent of a machine shop, have had long experience Ui 4 
as manager and foreman. Can give best and satis- ! > ~ : 
factory references. I invite correspondence. Ad- 4] 
dress Box 1049, Woonsocket, R. I. : {i | 

Wanted.—By a strictly first-class eee and 
t’orough machinist, at present engineer to a large 
concern on the Pacific Aine a situation as such in U. Ss. METALLIC PACKING co. 
some of the Eastern States. Reference fully to 
present employers, Address J. C. M., care AMERI- 
CAN MACHINIST Office. 

Wanted.—Four first-class salesmen well up on 
steam. Geo. 8. Strong, care I. P. Morris Co., Phila- 
delphia, Pa. 

A Practical Machinist and Draughtsman well 
posted in all the details of a general Machine Shop 
and has had 12 years experience in managing work- 
men wants a situation to take charge of a shop or 
machinery. Address Machinist, AMERICAN Ma- 
CHINIST Office. 

Wanted—Machinists—Six strictly first-class Vise 
hands and Fitters accustomed to building machine 
tools; liberal wages paid by Niles Tool Works, 
Hamilton, Ohio. 

Wanted.—A first-class machinist to take contract 
for building, at our works, a large lot of engine 
lathes andiron planers. H. B. Smith Machine Co., 
Smithville, Burlington Co., N. J. 

Wanted.—First-rate foundry foreman for general y 
work. Must be used to heavy work in green sand meas i! 
and experienced in all kinds. Temperance and 5 _ 
ability to drive while doing good work are requisites. ; 82 Canal Stree 
Address with record and salary expected, Foundry, ROSTON, NEW YORK. 

es 


P. O. Box 554 Boston, Mass. ATSON’S PATENT PORTAULE FORGE 
arties desiring a ¢ ste ¢ : —] > v e 
Parties desiring a competent man to sunerintend Light, Compact, Durable, Cheap. 


pplica-) 
- 8. A. 







Cuts, Photographs 
on a 


and Prices furnished 





16 to 48 in. swing. 
LOWELL, MASS., 


GEO. W. FIFIELD, 
Manufacturer of ES INSGINE T:ATECES from 





MANUFACTURERS OF 


SELF-ADJUSTING STEAM PACKING 


FOR MARINE AND STATIONARY ENGINES. 
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the erection of engines or machinery, address J. F. - 
Kingsley, Box 777 Owego, Tioga Co., N. Y. z 
- 
STEPHENS’ PATENT PAR- = 
ALLEL VISE and attachments, Ps = 
Mt) adapted to every variety of work 2 5 
from Jewelers’ tu Locomotive Sis ad 
Shops. It opens further, bos * 2 
holds firmer, is heavier and a ro) & 
more durable than any other fa > = 
vise. For sale by the trade. ne F 2 os 
Stephens’ Patent Vise Co. Sw : 3 
41 Dey St., New York, U 8. A —2°" 
om 2 
‘ ; 8 = 
Machine Shops, Property for Sale. fae EE 
We will offer at Public Sale, upon the premises at Ba ee * 
10 o’clock, Thursday morning, November 25th, 1880, Qo0%= 
our extensive and well appointed Machine, Boiler, Ozrc 
Smithing and Wood Shops in this city, having a < =| 
capacity for two hundred hands. Sale of the entire s JA 5 
property and business, including Patterns, Tools - 
and Fixtures toone purchasing party preferred, but de o 
if not so sold, it will then be offered in sub-divisions a Os 
to suit buyers. ‘ ° A 
The property and business to be sold is one of ha re) 
the oldest, best established and widely known in & 
Southern Ohio. Terms easy. For further informa- = 


tion, address or call on 
OWENS, LANE & DYER MACHINE CO. 
Oct. 25, 1880. HAMILTON, OHIO. 


FILE SHARPENING by Sand Blast Process, 
SIMPLE, INEXPENSIVE AND EFFECTIVE. 

Files are sharpened in a few minutes without drawing or dis 
turbing the temper. 

The teeth are made sharp and in the best shape for cutting 
without breaking. 

Practical experience shows an immense saving in Files and great 
increase in work by always having them sharp. For shop rights, 
in country south and west of New York State, and for further 


Agent and 









A 


FILE TEETH DULL 
Wf 


J 
/ YW i 
Vis information, address 


SHARPENE D-BY SAND LAS Sand Blast File Sharpening Co., Wilmington, Del. 
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MORSE TWIST DRILL & MACHINE COMPANY, 


NIEW BEDFORD, MASS, 


Sole Manufacturers of 


MORSE PATENT STRANGAT-LIP INGREASE TWIST DRILL, 


Beach’s Patent Self-Centering Chuck, Solid & Shell Reamers. 
BIT STOCK DRILLS, 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Beach's 
Patent Self-Centering Chucks, Center and Adjustable Drill Chucks, 
Solid and Shell Reamers, Drill Grinding Machines, Taper 
Reamers, Milling Cutters and Special Tools to order. 
All Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD 8S. TABER, Pres’t and Treas. 





THIs PATENT 


HAND DRILL STOCK, 


Eight inches long, having a Brass Chuck and 

Six Diamond Drill Points of various sizes, all 

of which fit the chuck, is sent_by mail, per- 

paid, on rece'pt of sixty cents. It is a perfect 

tool, and worth much more than it costs. 
MILLER’S FALLS CO. 

74 Chambers St., New York. 


HOWARD IRON WORKS, BUFFALO, N. Y. 


MANUFACTURERS OF 


Schlenker’s Revolving-Die Bolt Cutter 
NUT TAPPING MACHINE. 


1 UR NEW REVOLVING-DIE 
3 MACHINE is now recognized 
Be | by practical machinists to be the 
perfection of a Screw Cutting 
Machine, and we now challenge 
the world to produce its equal. 
It possesses many advantages 
over any competitor. The dies 
are opened automatically when 
the desired length of thread has 
been cut on the bolt, and are 
closed by the lever, or automat- 
ically, as shown in the cut of the 
machine. It can be changed 
from one size to another in less 
than a minute without removing 
a bolt or pin. It does not require 
skilled labor, but can be oper- 
ated by any competent boy. 
The dies are arranged to open 
and close automatically, there- 
fore do not require the constant 
attention of the operator. It is 
a very rapid worker, its capacity being from 3000 to 3500 5g bolts with 14¢ inches of thread per day— 
and larger bolts in proportion. Threads cut by these machines will not vary % thread in length on ten 
thousand bolts. The machines are simple in construction, very compact and strongly built, and are 
offered much below the price of any other machines capable of cutting the same sizes, and amount of 
work. It is adapted to cut right and left hand, V thread, square threads, and coach screws,—will take 
in crooked as well as straight work, and cut any length of bolt. The machines are now largely in use, 
and we offer them to the trade as one of the most complete machinists’ tools in the market. Every 
machine is warranted as recommended. 


HOWARD IRON WORKS, Buffalo, N. Y. 


Ilbustrated Catalogue sent on Application. 
















Omer reo} Pull Weight Hand-Cut Files. | parensox?®: s, 


The best and cheapest in the end. Send for quotations. The files speak for themselves in the 
following testimonials. Read them. - 


NORTH RIVER IRON WORKS. 
To Wom 1t MAy CoNCcERN: New York, May Ist, 1877. 
We have used the Files made ard re-cut by Messrs. WEINMANN & KrARNEY for the past three years, 
and we know of no better recommendation than the fact that we are still using them. ‘ 
FLETCHER, HARRISON & CO. 
WINCHESTER REPEATING ARMS CO. 
Messrs. KEARNEY & Foot, New York, New Haven, Conn., Noy. 1st, 1878. 
Dear Sirs:—The Files you have been furnishing this Company have proved equal to, if not superior, 
to any heretofore used. Yours truly, V. A. KING, Sup’t. 


We print instructions on the use of Files, and also give the diameters of round and square Files from 
8to 16inches. They are on card board, 10x12 in., and are intended to be put up in the shop for the men 
to read. Weare pleased to mail them to any manufacturer on receipt of the necessary 6 cents postage. 

Respectfully, KEARNEY & FOOT. 





Union Manufacturing Co. 


96 CHAMBERS STREET, 
~ NEWYORK, 





THE SKINNER COMBINATION CHUCK. 





See awe MACRIIVNe CO. 


WILMINGTON, DEL., U. S. A. 
Makers of all kinds of 


HEAVY MACHINE TOOLS, 
STANDARD GAUGES, MEASURING MACHINES, &c., &e. 
Boring Bars, 
Column Pacers, 
Bending Rolls, 


Wheel Presses, 
Punches and Shears, 


Radial Drills, 
Rotary Planers, 


Cylinder Borers, 
Car-Wheel Borers, 


This Chuck is Universal, Independent and Eccentric, and was patented June 24 and 
November 18, 1879. 

We are determined that this Chuck shall be the best in the market, believing that our customers do 
not want an inferior article, and with the improvements, as shown in the cuts, we have no hesitancy in 
saying Oursis the best Chuck manufactured, and we guarantee every Chuck of this 
make pertectin every respect. 

All parts will be made Interchangeable, and in case repairs become necessary, we can furnish 
the part needed without the Chuck being returned to us, saving much time and expense, especially 
on goods sold out of the country. 

We can fill promptly orders for 4, 6, 9 and 12 inch Chucks, with either three or four jaws. Orders 
for the other sizes will be filled with but little delay. 


Shaft Straighteners, 
Boring & Turning Mills, 
Quartering Machines, 





Lathes, Planers, Drills, 


| Bar Iron Shear No. 2. 








ee eee 
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‘NICHOLSON FILE co. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS and SPECIALTIES. 
‘Nicholson File Co’s” Files and Rasps. 
‘“* Double Ender” Saw Files. File Brushes, File Cards. 
“Slim” Saw Files. Surface File Holders. 


“Racer”? Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. I., U. Ss. A. 











apes oF STEEL SPECIALLY ADAPTED Toy, ‘ 
A 
oF LatHe Toots,CHisets, TAPS & Dies NUFACTURE 


AWE WARE IN 
BENJ.ATHA. ap MC (A) iii so J.ILLINGWORTH. 
_ c.NEw JERSEY.~>—. 


We MAKE GR 








ESTABLISHED i85!. 


goat, The Ashore Manufaeturing Go 


TEA 
Stran Successors to E. H. ASHCROFT, 
Cy ** Original Steam Gauge Works.”’ 
THE E, H. ASHCROFT 


} Ny, Improved “Bourdon” Steam Canges, 


Sole Owners and Manufacturers of 


















TABOR’S PATENT 


ee Pn HN ENGINE ND ATOR 


Specially adapted to 
Indicating High Speed Engines 
and Locomotives. 


STEAM AND WATER GAUGES, 


Railway, Steamship & Machinery Supplies. 
WAREROOMS: 
Nos. 51 & 53 Sudbury St., and 
8,10,11,12 & 14 Bowker Street, 


BOSTON, MASS. 
Factories, BOSTON & LYNN. 





E. H. ASHCROFT, 
Pres’t and Treas. 





Gen. Manager. 
MARTIN LUSCOMB, Clerk. 





CAST JACK SCREWS, 


With perfect, seamless thread, and 
hard wearing surface Special 
mixture of tough iron. Superior to 
wrought iron in many respects, 
and much cheaper. 

N. B. —Our No. 2 ‘*Handy Bell 
Jack,” 8x14 inch, Price, $2.00, 
(see Cut) has lifted 10 tons ! 


Send for circular. 
SEEGER MF’G CO. 


MAKERS OF 


Press, Stool & Bench Screws, 


CLAMPS, &e, 
Box 878. Springfield, Mass. 


AKRON IRON COMPANY, 


(hdmi, ©. 


SOLE MANUFACTURERS OF 


Patent Hot Polished Shafting. 


This shafting commends itself to the trade generally as superior to any shafting ever before 
introduced to the market for the following reasons, viz.: 


Ist.—It is perfectly straight and round. 
2d.—It can be rolled accurately to any desired gauge. 


ion 


t 


ines in opera 


in this and Foreign countries. 
‘eay payew jojydweg ee) 


‘aye poyesodo Ajisve pue Susyynys 4S!) 





Over 1000 of these Turb 








3d.—It has the beautiful blue finish of Russia Shect Iron, rendering it less 
liable to rust or tarnish than shafting of the ordinary finish. 

4th.—It will NOT SPRING OR WARP IN KEY SEATING like most of the other 
manufactured shafting sold in the market, and, as a consequence, is 
admirably adapted for LINE AND COUNTER SHAFTING, 


5th.—The surface is composed of MAGNETIC OXIDE OF IRON, forming a 
superior journal or bearing surface, 


6th,.—It is made of superior stock, 


Sizes made from *%4 inch to 8 inches, advancing by sixteenths, and from 3 inches to 4 inches, advanc- 
ing by eighths. Price lists, with references and other information, furnished on application to us. 


Or to our Agent, AKRON IRON Co., Akron, Ohio. 
E. P. BULLARD, 14 Dey Street, New York City, 


General Agent for N. Y. City and other Fastern States, 





MACH INIST. 


—AND— 


THEY ARE UNEQUALED. 


MANUFACTURED BY THE 


HIOLYOKE, MASS. 


FOR SIMPLICITY OF MECHANISM 
EFFICIENCY IN OPERATION 


. . §92 and 94 LIBERTY STREET, NEW YORK, 
WAREROOMS: {97 OTiVer STREET, BOSTON. 


11 


| DEANE’S PATENT STEAM PUMPS 








hasan for Tllustrated Cata- 
logue and Price List. 
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HARTEOR 


wrought iron, 


MANUFACT 


LATHE, DRILL AND CENTERING CHUCKS, 


driven on to the 
base is now made of malleable 
case hardened. 
use and will last a life-time. They are 
of the leading shops in the country. 


Bench Centering Chuck, 


This tool is made to screw on to a bench and will 
ce nter-punch either round, square or octagon stock from 
4 in. to 1" in. 
The piece is held by the jaws and is centered by being 
punch by the blow 


of a mallet. The 


iron and the jaws of 
It is always ready for 


now used by most 


Price, $10.00. 


CUSHMAN, 


URER OF 


D, CONN. 





The Twiss Patent fetoowette Cut-off Engine 


is a first-class En 
gine in every re 
spect. The valve 
gear is of the dis 
engaging type, is 
exceedingly sim 
ple, accessible 
> and durable. € yl- 
inders with this 
cut-off can be 
place ice: any en 
gine now in use at moderate expense and will save 
from 30 to 50 per cent. in fuel over the plain = 
=~. and throttle governor. Also, Vertical and 
Yacht Engines. NELSON W. TWISS, 
25 Whitney Ave., New Haven, Conn. 








C. W. LeCOUNT, 


South Norwalk, Connecticut, 


Manufacturer « 


of 


LeCennt’s Improved Steel Dog 







W 


No. 
“ 
ae 
‘“ 
Lay 
oc 
“ 


a“ 


No 
““ 
“cc 


ac 


ith hardened Steel 
Screws turned in 
the Lathe. 


PRICES. 


i; 3;in.. $4) 
9 i HY) 
3. 3 “ce oo 
4. 1 ho. aoe 
| ee) ee 
6.. 1% RIS 95 
Mocesd te cess, ane 
mc 2 Oh fainter TC 


SMALL SET, $6.30. 


9..-.214 IN.... 1.40 
a... @ -F 4. 
11... 336 ** .sc0 1,80 
18...6 -™ 120 See 


FULL SET, $13.00. 








ERICSSON’S NEW PATENT CALORIC PUMPING 
INGINE is specially intended for domestic use in 
ifting and forcing water from wells and cisterns, or 
rom Croton pipes, to tanks on upper floors of build- 
ngs in city or country. 

This pumping engine is entirely safe, no steam 
eing employed, and is not liable to derangement. 

Alficinds of fuel will answer for this e ngine, but 
soal-gas is preferable, the consumption being only 
5 cubic feet per hour. Besides gas is handier and 
‘leaner than coal or other combustibles. Servant 
zirl can operate it ! 

Price for 8-inch cylinder, pumping 250 gallons per 


hour 50 feet: With gas furnace, - # 260 00 
With coal furnace, 275 00 

Price for 6-inch cylinder, pomping 200 5 gallons per 
hour 50 feet: With gas furnace, - $210 00 
With coal furnace, - 220 00 


‘anufactured by the Delamater Iron Works. 
c. H. DELAMATER & CO., Proprietors, 
No. 10 CORTLANDT ST., N. Y. CITY. 





as a me 


has been 
and = satis 
yon! que 


ber is rapi 
exercise 

the medic 
beneficial 


muscle of 
sti amp for 
containing 
informatic 


GULUMBIA BILYCLF, 


Bicycle riding is unsurpassed 


thod of traveling 


whether for speed, sport, or 
the renewal of health. The 
practicability of the machine 


thoroughly tested, 
factorily proved be- 
‘stion, Thousands 


ure in daily use, and the num- 


dly increasing. The 
is recommended by 
al profession as most 
to health, bringing 


into action almost every 


the body Send 3c 
illustrated cat: slogue 
x price list and full 
yn. 


jTHE POPE MFG. CO. 


47 Summer St., Boston. 











Worthington Steam Pump. 


For all Purposes and 


of al 


SPECIAL 


Railway Wat 


1 Sizes. 


PATTERNS 


FOR 


er Stations, Oil 


Pipe Lines, Hydraulic 
Elevators, etc. 


SEND FOR LA 


TEST CIRCULAR, 


| HENRY R. WORTHINGTON, 


239 BROADWAY, NEW YORK. 83 WATER ST., 


BOSTON, 


709 MARKET 


ST. . LOUIS. 
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WOOD ENCRAVINC. 


J. E RAMSEY, Secretary 
WA. JACKSON, Assist. &e 


CO 


es SUBSTITUTE "on 


J.C. MOS Pr mm 
R. B MOSS, Assist 


NTO 


M.A. MOSS 


xk (Gi AVI} 


INCORPORATED (MOSS’S NEW PROCESS. 
r " : > 7 
35 PEARL STREET, COR..ELM, NEW YORK 
LARCEST ESTABLISHMENT OF THE KIND IN THE WORLD. 
ENGRAVINGS OF PORTRAITS, BUILDINGS, LANDSCAPES, MACHINERY, MAPS, ORNA- 
MENTAL LETTERING and GENERAL ILLUSTRATIONS FOR NEWSPAPERS, BOOKS, CATA 
LOGUES, et Much cheaper than Wood Cuts. . Moss, the inecator o a) 
of Photo-Engraving, in withdrawing from he Photo-En 0., 67 Park Place, hh ( ( 
ts made and uscd by him in Photo-Engraving ¢ May, 1s72 
Send copy for estimate Please mention thi paper, 


THE NEW PULSOMETER &” 


Will save over Fifty per cent. in Fuel with greater duty than 
any other Steam Pumpin the market; also, more Simple, 
Durable and Compact. Specially adapted to Mining, 
Rallroads, Steamboats, Paper Mills, Chemical 
and Gas Works, Tanneries, Breweries, 

Sugar Refineries and other Manufactures, 
For Draining Quarries, Cellars, Plantations, and 
various other purposes, For Contractors? use it has _ 
NO EQUAL, . 
Send for book giving full description, reduced prices, and many letters of 
ommendation from leading manufacturers and others throughout the 

untry who are using them. 


PULSOMETER STEAM PUMP CO. 
*. 0. Box No. 1538. Office, No. 83 John St., New York City. 


The Raymond Mfg. Co.'s 


PATENT . 
Non-Conductor Coverings for 
STEAM PIPES AND BOILERS. 


Sectional Air-Space_ Covering 


APRIL 2, 1880 


5; 


self all improvemen 
Illustrated Circular 








E. E. GARVIN & CO, 


Manufacturers of 


Milling Machines, Drill Presses, 


Hand Lathes, 
Tapping Ma- 
chines, Cutter 
and 
Wood Planers. 
Milling Cutters 
all shapes an 
sizes. Gear 
Cutting and 
Milling in all its 
branches. 


139-143( 


CENTREST, 
>, Cornell’s B’ld’g 
NEW YORK. 
7) W-Send for il- 


lustrated Cata- 
logue. 


The Hendey Machine Co. 


WOLCOTTVILLE, CONN., U. 8. 
Manville Patent Iron Planers and Shapers 


15 in. Shapers, 24 in. Shapers, 34 ft. x 16 in., 5 ft. x 
20 in., 6 ft. x 24 in., 8 ft. x 24in. Planers, Amateurs’ 
A) Hand Planers, with chuck and cente rs, Hollow 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata- 
logue gives many names of users of our tools. 




















American Ash Felting. 

Awarded Medal and Diploma at Centennial Exposition. 

HAIR FELT & PLASTIC CEMENT. 
FACTORY : OFFICE: 

642 W. 52d Street, | 108 Liberty Street, 

ge Send for Circulars. | NEW YORK. 











No. «Milling Machine, 








MANVILLE — 


HAPERS. 
PATENT PLANERS AND ‘ 


BUILT BY 


LZ. C) 












WorcoTTVILLE CONN. = Iy,,' 
SEND FoR ® CATALOGUE 








CHAS. @. LUNDELL, 


No. 7 Exchange Place, 


EK. LYON & CO. 
470 GRAND ST. 
NEW YORK. 


Sole Manufacturers of 


BOSTON, 


MASS. 





REPRESENTING 


ECKMAN & (0. 


GOTHEN BUR G, | | 





HYDRAULIC JACKS 
AND PUNCHES, 
HYDRAULIC PRESSES, 
HYDRAULIC PUMPS, 
POLISHING AND 
BUFFING MACHINERY. 


| Shears and Punches for Round, Square and Flat Irons, 


| 
| 


SWEDEN. 


GEO. H. BARRUS, 
EXPERT ENGINEER, xpert Tests 


87 MILK ST., BOSTON, STEAM PUMPING MACH:NERY. 


BLAKE’S PATENT STEAM PUMPS. 
MORE THAN 13,000 IN USE. 


Adapted to 





May be consulted on matters relating 
to the generation and use of STEAM 
and the arrangement of New Works, 


Expert Tests 


made on 





Svery Situation. 


Send for New Illustrated Catalogue, 


GEO. F. BLAKE MANF’G CO, 


SS Liberty Street, 44 Washington St., 
NEW YORK. BOSTON. 













The E. HORTON & SON CO. 


Prices Reduced. Windsor Locks, Conn. 
MANUFACTURERS OF 


THE HORTON LATHE CHUCK, 


BOTH 


INDEPENDENT AND UNIVERSAL, 


ALSO THE 


Horton Car Wheel Chuck. 


FEBRUARY Ist, 1880. 
From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, 
Soliciting your orders, we are, respectfully yours, 
Send for Price List. THE E. HORTON & SON CO. 


JARVIS PATENT FURNAGE 


FOR SETTING STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam Power. 
The same principle as the SremENs’ Process OF MAKING STEEL, utilizes the waste gases with hot air on 
top of the fire. 
ill burn all kinds of waste fuel without a blast, including screenings, wet peat, wet hops, sawdust, 
logwood chips, horse manure, &c. JPTON, General Agent, 


Send for Circular. 7 Oliver St., (P. O. Box 3401) Boston, Mass. 
BARKER & BERTON. New York Agents, 422 East 23d St. 


SCOVELL’S sAFETY E. GOULD & EBERHARDT, 


PATENT VALVE, | $710 113 NJ. R. R. Ave, Newark, N. J. 
—" 


Lathes, 
Shapers, 


Planers, 
Bolt and 
Gear 
Cutters, 
Drawing, x 
Drill, 
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PP MTAMAAH Hays 
Sod ede ho I 


Y Yj Ses 


Printing 
Presses, 
Mortising 
Machines, 
Stone 
Crushers 
and Spe- 
cial Ma- 
chinery. 


The best for Stationary, Ma- 
rine, Portable and Locomotive 
Boilers. Send for circulars and 
terms to 

The Hancock Inspirator Co. 

34 Beach Street, Boston, Mass. 


PRENTICE BROTHERS, 


Manufacturers of | 








“Model Engines. 


Complete sets of 























. . ' | 
Machinists for making small 
Tools | Model pees Engines, 1 1-2 in. bore, 8 in. stroke, price, $4; 
ms ’ | ditto 2 in. ane, in. wee priee, 10 same style as cut. 
En ine | Gear wheels and parts of Models. All hinds of small Tools 
g jan pe ate ¥.. Jatalogue ives, G ing edged & WIGHT- 
MA ' 8 t t t. Boston, ss. 
Lathes ngton Stree on ass. 
11, i4and 16 | 
in. swing, | Dead Stroke 
Hand or Speed | 
ph. POWER HAMMERS 
‘ | : 
a - | Are superior to all others for Forging 
— and Die Work. Over 500 now in use. 
, | Manufactured b 
Foot Power — 
ates eS OE. 
t 
Upright - iiladelp “4 a 
Drills, 
sting BEECHER & PECK, 
(Successors to Milo Peck), 
Planer Manufacturers of 
Centers, &e. | Peck’s Pat. Drop Press. 
Peck’s Drop Lifter the only one 
WORCESTER, that has its parts cushioned. 
MASS, Send for illustrated Catalogue. 
/157 Temple Street. New Haven. Conn. 





STRONG’S PATENT wosn = DRAEZSE, 


Bod Wale Hater and Fler auey gh i 


Machinery Sout my wi Erhagel 
Absolute Preventive of Incrustation. 


| A general assortment of Engines, Boilers, Pumps, &c. 

| (both new and second-hand) constantly on hand. 
Parties having Machinery they wish to sell will do 

| well to inform us. 





MANUFACTURED BY | 
| 


MORRIS £0 


PHILADELPHIA. 


—" ~~ 


SALES AGENTS: 











KELLY & LUDWIG 
720 to 74 Filbert Street, New ‘Haven Manf’g Co. 
NEW HAVEN, CONN. 


IRON-WORKING_ MACHINERY 
CARMICHAEL & EMMENS, 


130, 132 & 134 Cedar Street, New York, 
DEALERS IN 


Iron and Steel Boiler Plate, 


LAP WELDED BOILER TUBES, Ac., &c. 
Agent for Otis Celebrated Cast Steel Boile e P lates ; 
the Coatesville Iron Co.; Pottstown Iron Co.; the 
Laurel Rolling Mills and Union Tube Works, 
Wrought Iron Beams, Angles, Tees, Rivets, &c. 


PHILADELPHIA, 











WALWORTH ME’G CO. 
Kilby Street, 


Boston, 


FRANK H. POND, 


709 Market Street, 





Sr. Louis, 











NovemsBer 20, 1880. } 





THE ALBANY STEAM TRAP. 








This Trap automatically drains the water of condensation from 
HEATING COILS, and returns theesame to the Boiler, whether the 
coils are above or belcw the water level in Boiler, thus doing away with 
» pumps and other mechanical devices for such purposes. Address 


ALBANY STEAM TRAP Co., 


ALBANY. N. Y¥. 


PHILADELPHIA. 





rre-uy Ce ~~ 


WILLIAM SELLERS & CO., - <= = 
MACHINE AND RAILWAY SHOP EQUIPMENTS. 





Shafts, Lathes, 
Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers, 
Mill Bolt 
Gearing, Cutters, 





Railway Turntables and Pivot Bridges. 
NEW PATTERNS. SIMPLE, EFFECTIVE. 
NEW YORK OFFICE, 79 LIBERTY STREET. 


R. HOE & CO.F, W. MOSS, 
Prin ting Press, $0 John Street, New York, 


(Successor to Joshua Moss and Gamble Bros.,) 
a 
Machine and Saw Steel antl Files 
MANUFACTURERS, | 5 


i HAMMERS, ANVILS, VISES AND BLACK- 
Grand, Sheriff, Broome & Columbia Sts. | SMITHS’ TOOLS. 


29 & 31 Gold Street. WARRANTED CAST STEEL, 
Principal Office, 504 Grand St.,cor. Sheriff, “°°'* "Sete, Deine, esAiso "NS 





‘Luols, Drills, &c. Also 








NEW YORE. es = 
Ae pw =} 
>| 
P. BLAISDELL & CO. 255 a 
MANUFACTURERS OF = 8 @ 2 - 
s 8 =| a F. a 
SS met CO i= 
achinists’ Tools, == : 
Worcester, M ASS. Warranted not to crackin hardening Toolaof anv Size, 











WILEY & RUSSELL MF'G CO. 
GREENFIELD, MASS. 


Lightning Screw Cutting Machinery and Tools, 


Reducing Valve. 





Crosby’s Self-Regulating 


SEND FOR ILLUSTRATED PRICE LIST. 


. 
) 
POO F&F T \ | HW | CROSBY STEAM GAGE & VALVE Co. 
| 


J. H. MILLE A 8’ 
MANUFACTURERS OF GRO. H 


| GEO. H. CROSBY, Sup't. GEO. H. EAGER, Treas. 
THE POOLE & HUNT LEFFEL TURBINE 


WATER WHEELS. lpeceseereneeaes 
MACHINE MOULDED 


Adjustable **‘ Pop” Safety Valve, 
Selt-Regulating Reducing Valve. 
MILL CEARINC, 
SHATTING, PULLEYS AND HANGERS, 


Improved Steam Pressure Gage. 
Self-Closing Water Gage. 

STEAM ENGINES AND BOILERS, 

MIXERS FOR FERTILIZERS AND CHEMICALS. 


Improved Steam Engine Indicator, 
Sole Manufacturers and General Agents for 
The ** VICTORY ” Steam Cylinder Lubricator. 
KATZENSTEIN'S 
il) Self-Acting Metal 
B Packing, 


And all instruments of this class, Send for Illustrated 
Catalogue. 

For Piston Rods, Valve 

tems, c. 


Cor. Milk & Batterymarch Sts., Boston. 
of every description, 


** BELTOLEUM,”’ 
For Steam Engines, 


THE BEST PREPARATION FOR LEATHER 
BEL'TING IN THE MARKET. 
Makes it soft and pliable, producing no sponginess. 

Contains no gummy or fatty oils that soon become 
rancid, thereby causing leather to dry and crack. 
Nor does it contain tallow, resin, acid or residuum, 
but isa harmonious union of the best ingredients of the 

Locomotives, Pumps, | Animal, Vegetable & Mineral Kingdom. 

&e., &e. 

Adopted and in use by | Boing an oil, it is always ready for use, and may be 

the principal Iron |applied when belts are running, and will keep them 

Works, Engine Build- | in tine condition. 

ers and Steamship | Itis clean to use, as it penetrates the poresand leaves 

Companies Within the | nothing on the surface to collect dust and dirt. 

last eight years inthis | Sent to responsible postion On trial when desired. 

and foreign countries. | Send for circular. Put up in Cans and Barrels, 


For full particulars and A. H. DOWNER 
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L. KATZE 
35 


Desbrosses 


references address 
| Inventor and Sole Manufacturer, 


co. 
grein 8 NO! York. Office, 17 Peck Slip, New York, 


~ 


18 


Steam Pumps, 
AIR COMPRESSORS, 
Friction Hoisting Engines, 


ME | Vacuum Pumps & Condensers, 


Mechanical Movement GENERAL MACHINERY 
Patented March 9th, 1880. Ste am Engines, 


A positive and perfectly noiseless 
substitute for Pawl and Ratchet. 

bsti Capacity to bore Cylinders 110 Inches Diameter. and 
turn Fly Wheels of 24 feet. 


THE NORWALK IRON WORKS Ct. 


Hoisting Machinery, the Steering Apparatus 
South Norwalk, Conn. 














of Ships, or in any place where it is desirable 
to resist any application of power on a shaft, 
from either direction, while at the same time 
it may be easily turned by the operator. 


EDWARD WRIGHT & CO. | 
WORCESTER, MASS. | 


Pattern and Brand Letters. 


VANDERBURGH, WELLS & CO. 
Printers’ and Engravers’ Warehouse, 


Corner Fulton and Dutch Sts.,, 
NEW YORK: 


WOOD WORKING MACHINERY. 
J. A. FAY & CO., 


BUILDERS OF 


[MPROVED MACHINERY FOR WOOD CUTTING. 


Numbering some 800 different 
Machines—Planing and Matching 
Machines, Surface Planing Ma-| J 
chines, Molding and Tenoning 
Machines,«Mortising and Borin 
Machines, Carving and Dovetaif. 
ing Machines,Shafting and Friez- 
ing Machines, Horizontal and 
Vertical Boring Machines. 
Improved Variety & Uuiversal 
WOOD WORKERS. 
Band, Scroll, Ripping and Cat- 
. ting-off Saws, Band and Circular | Manufacturers of 
Resawing Machines, Spoke and 


«Wheel @Machinery, Shafting, | Hand Lathes, 
Hi d Pulleys, etc., etc. Original in design, | 
bo Sip caneannetions pce: Navy wor pauneite, savas | Foot Power Lathes, 
Slide Rests, &c. 


labor, economizes lumber, and its productions are of 
WORCESTER, MASS. 

















VE CHALLENGE THE WORLD FORK Lis EQUAL. 
RUFFNER & DUNW, 
Schuylkill Falls, Philadelphia. 





Patentees and sole manufacturers of the Excelsior 
Steel Tube Cleaners. $1.00 per inch. Most liberal 
discounts to dealers. Send for circular. 


W. C. YOUNG & CO. 











the highest standard of excellence. Send for Cir- 
culars and Prices. 


J. A. FAY & CO.. Cincinnati, Ohio, U.S.A. 














THE FARMER LATHE-DRILL AND TOOL Co. 
LEOMINSTER, MASS., U. 8. A. 
MANUFACTURERS OF 


Drills and Machinists’ Small Tools. 


Attention given to ooking Drills for special purposes, either straight flute, or twisted 
Also, manufacturers of the NEW PATENT LA'THE-DRILLS, to which we would call the 
attention of those who work in Copper, Brass, and the softer metals. For price list and further infor- 
mation address as above, or 


L. B. RUSSELL, Gen. Agent, 964% Summer St., Boston, Mass. 





SAMUEL A. BECKETT, Mechanical Engineer. 


Beckett & McDowell, 


MINING AND MECHANICAL ENGINGERS 


AND MANUFACTURERS OF 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST., NEW YORK. 


Works at Arlington, N. J. 


ont Mest. Mechanical Books. 


Manufacturers of 
Send 16 cents for 96 page Catalogue of Books 


Light Machinists’ Tools. 
for Machinists and Engineers, 


FOOT POWER LATHES A SPECIALTY. 
D. VAN NOSTRAND, 


54 Hermon Street, ° : 
WORCESTER, Maas. 23 Murray & 27 Warren Sts., New York, 
Safe, Durable and 


Hoisting Engines & Elevators 3. 
Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the ‘‘Giant Friction Clutch Pulley,” known as 
the “Captain.” Is the Best in the World for connecting the gear- 
M ing of callender rolls, hoisting coal, logs or freight. Our Clutch can 
connect any amount of power, at any speed, without slacking the motive power in the 
least, and gives no shock, is easy to ship and unship, in fact, this is the only Clutch that 
can do heavy work satisfactorily. D. FRISBIE & CO., New Haven, Conn. 


FREDERICK H. McDOWKLL, Engineer of Mines. 














THE “BROWN” AUTOMATIC 


UNEXCELLED 


CUT-OFF 
an IN Gt TL IN £). 


an WRITE 
WORKMANSHIP 
’ FOR PRICES AND 
ECONOMY 
AND INFORMATION. 


DURABILITY. 


C. H. BROWN & CO. Sole es 
FITCHBURG, MASS. 


‘AR’ Aa dc 


LAWRENCE ENGINE, 


A FIRST-CLASS 
AUTOMATIC 


ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, - LAWRENCE, Mass. 


A. EF. UPTON, New England Agent, 7 Oliver Street, Boston. 


H. PRENTISS AND COMPANY 


‘14 DEY STREET, NEW YORK. 
Agency of 
THE UNIVERSAL LATHE DRILL, 
REYNOLDS & CO. BURNES PAT. DIE STOCK, 
BILLINGS & SPENCER CoO. DEVERALL’S PAT. OILERS, 
H.L.SHEPARD & CO., and fcr Ete., Ete. 


A. ALEX. POOL & CO. 


NEWARK, N. J. 
Manufacturers of 











THE TANITE CO. 





GHARLES MURRAY, 
[ENGRAVER ON Were) OF 


Combined Lathes and Milling Machines No. 58 ANN Sr. 
FOR TOOL MAKERS’ USE, also New York 
Universal Milling Machines, Grinding Machines. 


THE NASON MANUFACTURING CO. 


DESIGNERS AND CONSTRUCTORS OF 


STEAM AND HOT WATER APPARATUS. 


FOR 


PUBLIC BUILDINGS, HOTELS, APARTMENT HUUSES, STORES & DWELLINGS. 
PARTICULAR ATTENTION GIVEN TO THE PREPARATION OF SPECIFICATIONS & ESTIMATES. 
Nos. 7! Beekman and 71 Fulton Sts., New York. 
BOILERS. RADIATORS. VENTILATING FANS, 


MONTGOMERY BOILER AND MACHINE WORKS. 


WM. T. BATE & SON, 2 cxistoxs, 


MANUFACTURERS OF 


Bates Patent Steam Generator. 


Tron Founders, 
Boiler Makers AnD 
Machinists. 











LONGITUDINAL 





A large number of these boilers in 
use in the best establishments and in- 
stitulions, showing Splendid Results 
in the way of economy, efficiency, 
durability and convenience of clean- 
ing. We refer to parties using. Write 
for particulars. 








TH EK 


HANCOCK INSPIRATOR CO. 


MANUFACTURERS OF 


INSPIRATORS, EJECTORS, 
APPARATUS, 





GENERAL JET 


34 Beach Street, Boston, Mass. 
35 Queen Victoria St., London, England. 
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Patent A-utomatic Gute 


STEAM ENCINE. 


Wm. Wright, Patentee and Builder, 
NEWBURGH, N. Y. 


The most economical in the use 
of fuel, the simplest in construc- 
tion, and altogether the best cut- 
s a ine in the market. 

POUND ENGINES for 
cityWater Works; also for Manu 
facturing purposes, &c. (Highest 
duty guaranteed.) Marine and 
Stationary Engines. 

STEAM BOILERS and TANKS. 
Light and Heavy Forgings, Shaft- 
ing, Pulleys, Hangers, Mill Work, 
Iron and Brass Castings, &c. s 

A large general assortment of = 
Patterns on hand. ~ 









JAMES BEGGS & CO, 


Practical Mechanical Engineers, 
MACHINISTS AND DRAUGHTSMEN, 


MANUFACTURERS OF 
s s s i 3 al * 
Railway and Machinists’ Supplies, 
Warerooms, 8 Dey St., New York. 
SOLE AGENTS FOR 
Detroit Lubricator, the Excelsior Tube Scraper, 
Gardner Governor, Rowland Engine. 
Selling Agents for Roots? Patent Rotary Blower. 
Illustrated Catalogue and Price List on application. 


THE BELMONTYLE OT ANEMOMETERS OR AIR METERS 


Prevents Rust, _Tarnish, &e. “9 
yj > J. “] s . ; 4 a * 4 
on Fire Arms, Machine Tools, Cutlery, Safes, | por measuring the velocity of air currents in mines, 
sewers, hospitals, etc. Instruments of precision 


Saws, Skates, Stoves, Hard ware, &e. , without injury 
to the polish. In use over 10 years. Highest Testl- ).64 in civil and mechanical engineering imported 
and manufactured by 


monials. Samples 50cents, three for $1.00, sent free 
JAMES PRENTICE, 


of expressage. Send for circular. 
164 BROADWAY, NEW YORK. 


FRASSE & COMPANY, 


SOLE MANUFACTURERS, 
62 Chatham Street New York, 


150 Front Street, New York. 
PROPRIETORS OF THE 


Briggs, & Leader, Lathes, 


SOLE AGENTS FOR 


Sateaeoe © TAPS AND DIES, 


em gee J the best assort- 
ment and largest varie ty, of 
threads, from 1-16 to 44 inch 
in the United States. 

Send for circular. 
Importers of STUBS’ TOOLS, 
FILES, and STEEL WIRE, 
and GROBET FILEs. 
Agents for the U.S. of Rolla- 
son’s Patent Steel Music 
Wire. 

No. 0 to No. 32 (Music Wire 
Gauge) always in Stock. 


PORTABLE AND STATIONARY | Sole Agents for Chateau’s French Emery Paper. 
Engines and Boilers, Fine Tools, Files, Steel Wire 


2% to15 H. P. Return Flue Boiler, large Fire are | Silver Solder for Brazing Band Saws, 


no sparks. Do not fail to send for circular to AND SUPPLI ES FOR MACHINISTS A 
SKINNER & WOOD, Erie, Pa. PECUALTY. 


STOW FLEXIBLE SHA .5 Limited, 


Sole manufacturers for other than dental purposes of the popular 
STOW FLEXIBLE SHAFTS 
AND TOOLS AND MACHINES OPERATED THEREW 1a h.. 


In convection with our newly patented ‘‘Round-about ‘Transfer’? we command a whole shop from 
me Countershatt with a tool that is truly portable, either for Drilling, Boring, Emery Grinding, 
Polishing, Brushing, &c., &c. Send for Circular to 


1505 to 1509 Pennsylvania Avenue, Philadelphia, Pa. 


KORTIN G’S 



























No Adjustment for Variable Steam Pressure. Operated by One Handle. 
Send for Circular. 


A. ALLER, 109 LIBERTY STREET, NEW YORK. 


D. SAUNDERS’ SONS, 


YONKERS, N. Y. 


Manufacturers of 


STEAM & GAS SINTERS’ 100LC, 


ALSO, 


THE I. X. L. 
NEW PIPE-THREADING MACHINE. 


Pipe Cutting and Threading 
Machines for Pipe Mill Use, «c., 
a specialty. 


SEND FOR CIRCULARS, 


naz gxnvowaea Tau antag | USEFUL BOOKS © 


Has no superiors. Comprises Simplicity, Durability a Light, Engineering, Drawing. Manufacture of 
and Economy. Send for catalogues. Also, a large | Gas, Heat, Indicator Diagram, Link Motion, Me- 


stock of second-hand Steam Engines and Machinery. | © “> inics, Screw Cutting, Slide Valve, Steam Boilers, 
: Steam Engines, Steel, Turning, Wire Gauge, 


s. L. HOLT & co. [Workshop Receipts. Descriptive Catalogue sent 


promptly on application. 














67 Sudbury St., Boston, Mass.. U. S. As! E, & F. N. Spon, 446 Broome St., N. Y. 
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HORIZONTAL. 
VERTICAL 


Automatic Cut-off | Parnes 


ENGINES. 


Yacht Engines, 
Semi-Portable 
Engines. 





AMERICAN 


STEEL AND IRON 
BOILERS. 


All sizes to 225 
power. 





horse 


Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 








“NEW OTTO SILENT GAS ENGINE. 


~N Working without Boiler, Steam, Coal, Ashes or Attendance, 
Started Instantly by a Match,it gives full powerimmediately. 
WHEN STOPPED, ALL EXPENSE CEASES, 

No Explosions; No Fires nor Cinders; No Gauges; No Pumps; Ni 
Engineer or other attendant while running. 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc. 
my — wy 2,4 and 7H. P. and upwards, Built by 
SCHLEICHER, SCHUMM & CO., 3045 Chestnut Street, Philadelphia, 


Boston Agency, HILL, CLARKE & CO.,, 36 and 38 Oliver Street. 
New York City Agency, H. S. MANNING & CO., 11L Liberty Street. 
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CORLISS STEAM ENGINES, 





MADE BY 


WATTS, CAMPBELL & C0. 
Passaic Machine Works, 


NEWARK, N. J. 
MANUFACTURERS OF THE 


IMPROVED CORLISS 
Compound Steam Engine, 


. Horizontal Beam and Vertical 
li. Direct Acting Condensing and 
== Non-Condensing, in sizes vary- 
ing from 30 to 2,000 Horse 
Power. {Send for Circular. 





GaAWE & BODLEYT co. 


CINCINNATI, 0. 


Maaufacturers of Wilson’s Patent Free Open Double 


Disk 
BREVER VALVE, 


for Steam or Water, from 134’ to 6’. This valve has 
peculiar merits as a throttle valve for steam engines, 
and is well adapted to the use of a Sawyer’s Valve, in 
place of the butterfly. Send for our catalogue and 
price list. 


T. NEW’S PREPARED ; 


ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples tree, 
Agents Wanted. ‘I’. NEW, 38 Jolin Street, New York, 





hl Forging: Machine, 


THE PALMER POWER HAMMER, 
Engine Lathes, 


And General Machine Tools a Specialty. Address, for 
circulars and prices, 


S.C. FORSAITH & CO. 
Machinists and General Machine Dealers, 


MANCHESTER, N. IH. 
Branch Ofilce and Warerooms, 
207-209 CENTRE STREET, N. Y¥. C.- 





SECOND-HAND 


and NEW TOOLS 


FOR SALE LOW. 


November List No. |. 


Pit Lathe, 31)4 ft. swing, will turn a pulley as wide as 


9 ft. face. 


Pit Lathe, 16 ft. swing, will tnrna pulley 30 inch face, 


with gear-cutting attachment. 
Lathe, 40 in. swing, 27 ft. bed. 
Lathe, 54 in. swing, 26 ft. bed. 
Lathe, 100 in. swing, 18 ft. bed. 
Lathe, 28 in. swing, 26 ft. bed. 
Lathe, 24in. swing, 15 ft. bed, 
Lathe, 21 in. swing, 8 ft. bed. 
Lathe, 19 in. swing, 6% ft. bed. 
Engine Lathes, 4 it. bed. 
Horizontal Drilling Lathe, 24 in. swing, 19 ft. bed. 
Planer, 32 in. wide, 6 ft. long. 
Planer, 26 in. wide, 5 ft. long. 
Planer, 16in. wide, 3 ft. long. 
Planer, 24 in. wide, 6 ft. long. 
Planer, 33 in. wide, 5 ft long. 
Planer. 32 in wide, 8ft. long. 
Planer, 52 in. wide, 18 ft. long. 
Dimension Planer, 24 in. x 18 ft. 
Upright Drill Press, 16 in. swing. 
Upright Drill Press, 48 in. swing. 
Saspension Drill. 
Upright Boring Mill, 4 . between uprights. 
GearCutting Machine. 24 in. 
Boring Bar, 1234 in. diam., 10 ft long, self-feeding. 
Boring Bar, 9 in. diam. 8% ft. long, self-feeding 
Forcing Machine, for forcing shatts off pulleys. 
Crank Planer. 
Combined Punch and Shear. 
Power Press. 
8x12 Horizontal Engine. 
Two M Kenzie Cupolas, 4 ft. x 444 inside, 
No. 7 Sturtevant Blower. 
Rattler, Ladles, &c., &c. 
Seven Cranes. 
Jig Saw. 
Saw Tables, 
Pattern Makers’ Lathe. 
Post Drills. 
Combined Punch and Shear. 
Pratt & Whitney Bar Iron Cutter. 
Lathe, 16 x 6, 


New. 
New. 


For Sale by 


The George Place Machinery Agency, 


121 Chambers and 103 Reade St., 


NEW YORK. 
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RALPH R. OSGOOD’S BOOM DREDGE. 


Adapted to all kinds of under-water excavation. 
Guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine made, 
ali things being oqeal. Nlustrative pamphlets, 
comparative strain sheets and estimates furnished 
on application. _." See AMERICAN MACHINIST of 
July 31, 1880. Address 


RALPH R. OSGOOD, Troy, N. Y. 
{27 When in New York City will be 81 Astor House. 


| 
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‘Wood & Light Machine Co. 
Patterns 


OF THE FOLLOWING TOOLS ARE FOR SALE 
AT VERY LOW PRICES: 

Engine Lathes from 20 inch to 100 inch swing. 

Driving Wheel Lathe, Double Heads, 84 inch swing, 
and Wheel Quartering Attachment 

| Patent Shafting Lathes, 20 inch, 24 inch and 28 inch 

swing. 

Chucking and Boring Lathe, 20 inch, 24 inch and 28 
inch swing. 

Upright Drills from 16 inch to 60 inch swing. 

Traverse Drills, 28 inch swing. 

Planers, to plane from 24 inches square to 72 inches 
square. 

Slotting Machine, 12 inch stroke, 52 inch swing. 

Milling Machines, Double Arms and Spindles. 

Profiling Machine, two Spindles. 

Boiler Plate Planer. 

Quartering Machine for Locomotive Wheels, 

Cutting Off and Centering Machine, 1 to 5 inch. 
The above Patterns are for sale in one lot or separa- 

| tely, and finished work from these Patterns will be 
taken in payment, if desired. 


‘The George Place Machinery Agency, 


121 Chambers and 103 Reade Sts,, 
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ALMOND 


DRILL 


CHUCK 


Made of Steel throughout, 
equal to doing any work re- 
quired of it. Runs perfectly 
true. 

For sale by all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
84 Pearl Street, Brooklyn, N. Y. 


EMPIRE 


FORGES 


Improved, without 
Belts, Bellows, Crank 
Pins, Dead Centers or 
Back motion. Send for 
circular. 

Empire Portable 
Forge Co. 
Conogs, N. Y. 





“VICTOR” 
ime Feet Wate 
oe ATI 


AND 


PURIFIER, 


(Patent Nov. 6, 





1877.) 
For Heating and 
Purifying Water 
for Steam 
Boilers. 


b Win. Allen & Sons, 
WORCESTER, Mass, 
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& COMPANY, 


NEW HAVEN, CONN. 





J. A. FAY & CO. (CHICAGO STORE,) 
Keep ‘in stock a full line of Wood-Working Ma- 
chinery of their own manufacture. (Shops, Cincinnati, O.) 











Agents for and keep in stock Lathes, Planers, Drills, 
A. FAY & CO., Chicago. 


Stezm Pumps and Supplies. J. / 





AND MATERIAL, PAPER, &C. 
G. S&S. 

116 Fulton Street, New York. 
Fully priced and illustrated Catalogues. 


INSTRUMENTS 
W OOLMAN. 


$125, ENGINE LATHES, $125. 


First-Class in Every Respect. 
CALL AT 


A. J. WILKINSON & CO.’S, 


184 to 188 Washineton Street, 
BOSTON, 








NEW YORK. 





SECOND-HAND AND NEW 


Machinists’ Tools. 


NOVEMBER 3, 1880. 


Ames. New. 


One Engine La:he, 90 in. x 20 ft. 
. bd Gauge, W. & W. 


One * 42 1n. 614 it. 


One * + 30in, x izit. Ames. New. 

One ‘* bbe 28 in.x27 ft. For shafting. New. 
Two ‘* se 24in.x12ft. Ames, New. 

One af 24 in. x 10 ft, ial so 

Two ‘* Mad 20in.x 8 ft. se “ 

Iwo ‘* $6 2in.x Sft. Fifield. New. 

One * sie 20in. x 10ftt. Fifield. New. 
One ‘* sd 20in. x 8ft. N.Y. Steam Eng. Co. 
Two * “ 16in.x 6ft. Good order. 

Two ‘* 66 1é6in. x 8 ft. Ames, new. 

One 66 161n. x 6ft. * “ 

One ‘* 46 15in.x 6ft. Flathers&Co. New. 
One * 6 llin.x 4 ft. 

One 5% in, x 36 tt. Lathe. 

One “ as llin. x 444 ft. New Spencer. 

Four * a Tin. x2kft. “ 

Two Planers,27 in. x 4ft. Windsor. 

One sas 24 in. x 5 ft. 

One + 20 in. x4ft. Whitcomb. 


One “* 16 in. x 8 ft. 
One ad 15 in. x 3 ft. 
Four 9 in. Stroke Shapers, New, Hewes & Phillips. 
Two 15 in. Stroke Hendey Shapers, New. 
One Heavy Turret Head Machine. 

One 33 1n. Drill, Bk. Geared and Self-Feed. 
One 82in. Drill. Bk, Geared. 

Two 36,in, Drills Bk. Geared, Self-Feed. I 
Three 20 in. Drill. Prentiss, new. 


New Haven. 


New. 


a W. Pond. 


One 5 Spindle Chucking & Drilling Mach. Remington. 
Three Newell Punch Presses, 

Wilder Punch Press, 

One No. 4 " = 66 Geared. New. 


One Bliss & Wiliams Punch Press, 

One No. 6 Wilder Shear. Geared, new 

Seven Stephens’ Vises. Also, Parker Vises. 

Gear Cutters Miller’s Gang Drills and other special 
Machinery. 


E. P. BULLARD, 
(4 Dey Street. New York 


General Eastern Agent for 


Akron Iron Co’s Patent Hot Polished 
SHAFTINC., 


Al order, 








TOOLS for Machinists, Carpenters, Amateurs, Jew- 
ellers, Model Makers, Blacksmiths, Coachmakers, ete. 
Send for Catalogue, and state what kind of Tools you require, 


TALLMAN & McFADDEN, 607 Market St., Philad’a. 





Arit 


Rollstone Machine C6, 


FircHBURG, Mass, 

Rotary and Stationary 
Bed Planers, Wardwell’s 
Patent Saw Benches, 

Waymouth Lathes, 
and large number of spec- 
ial machines. 

We also carry a large 
stock of Second-Hand Ma- 
chinery. Send stamp for 
Catalogue. 


Water Wheel Governor 





= 





sf} 





Snow’s Latest Improved. 
‘SII, 3809I87 oy} Aq pa 


COHOES IRON FOUNDRY & MACHINE COMP’Y 
COHOES, N. Y- 


CLARK’S RUBBER WHEELS. 


This wheel is the best now 
in the market, and is attract- 
ing the attention of large 
manufacturers on account of 


floors, 





the great saving of 
which is ten times greater 
than the extra cost of this 
wheel. 
Adapted 
viz.. warehouse trucks, plat- 
form trucks, scales, boxes, 
baskets and heavy casters. 
For full particulars, address 


GEO, P. CLARK, Windsor Locks, Conn, 


to all purposes, 
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BROWN & SHARPE MFG. CO. 


Providence, R. I. 


GRINDSTONE TRUING DEVICE. 









i 
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One of the most disagreeable things to be done in a workshop is the Truing of Grindstones. It is, 
therefore, often the case that they are allowed to become quite out of shape and untrue, very much to 
the annoyance of the workman, who finds it almost impossible to grind his tools in a proper manner. 
The above cut illustrates a device which is well adapted for truing and kee ping the face of grindstones 
constantly in good shape. This can be instantly applied to the face of the stone, working automé itically, 
without interfering with the constant use of the stone, and does the truing without raising any dust. 





Oring and Turning Mills, 


4, 5, 6, 8, 10, 12, 


14 and 16 FEET SWING. 
PATENTED IMPROVEMENTS. 
New Patterns. 
MACHINE TOOLS. 


Philadephia, Pa., 
Niles Tool Works, Hamilton, O. 


GENTLEMEN :—We take ple asure in saying, 
that the 10 foot Boring and Turning Mill built 
by you, is in every respect a first-class tool, 
and is, in our opinion, superior to any other 
machine of the class now built. 

We selected it after mature examination and 
consideration, as possessing the best points for 
the rapid and accurate execution of work, and 





Aug. 9, 1878. 








| : SS = = we must say, that in practice it has fully 
} — = maintained the opinion we formed of it. It 
| can do an imme amount of any kind of boring and turning, far exceeding any lathe. We have 





| set, bored and tz aken a rough and tuo finishing cut-off, an 8 foot pulley, 22 inch face, weighing 

| 4,000 pounds, and taken off in fifteen hours. We have run_a finishipg cut over a 48 i 

| 12% inch face, innine-minutes. These examples will sappiya cmeeetort of the or 14 ing pulley 

other classes of work, where it can be used with e qual semns?” a! ery respectfully yours, 
AMPBELL & RICKARDS, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


ee & Wilcox Water-Tube Steam Boiler. 


Adapted for all Purposes. Safe from 
Explosions, 









8,191 H. P. in use by SINGER ME"G CO., New York; 3,030 

i. as by HARRISON, HAVEMEYER & GO., P ni 7% iptia 
H. P. by DeCASTRO & DONNE R SUGA IN- 

iNG CO., Brooklyn; 3,800 H. P. BX tt ‘AN GRAPE 
SUGAR UO., Bu Falo ; 850 H. P. b ° JESSUP & MOORE 
PAPER CO,, . Wilmington ; 720 byte P, RARITAN WOOL- 
EN MILLS. New Jersey; 600 H. P. by STUDEBAKER 
BROS. ME’G CO., South Be ue, ind. and hand reds of others 
in all kinds of business, from & P. to 2,000 H. P, eac 
Centennial Exposition Medal Lah ‘this iwiler for highest 
economy and efficiency on test. 

Illustrated Circulars and other 
promptly furnished. 


BABCOCK & WILCOX, Engineers, 
30 Courtlandt Street, New York 


Emery Wheels & Grinding Machines. 
THe TANITE Co. 


Stroudsburg, Monroe County, Pa. 
Orders may be directed to us at any of the following addresses, at each of 
which we carry a stoc 
London, Eng., 9 St. Andrews, St. Hol- St. Louis, 209 North Third St. 


born Viaduct, EB. 811 to 819 North Second St. 
Usepecl, Eng., 42, ‘The Temple, Dale Cincinnati, 212 West Second St. 


Indianapolis, Cor. Maryland an‘ 
¥ w. “at Pitt St. 
wy Pork ti i De 


ware 
Louisville. 427 West Mole St. 

Philadelphia, 8 | ost Sixth St. 

Chicago, 152 and 1i4 Lake St. 


ING COMPRESSORS 


San Franciseo, 2 and 4 California St. 
PRICES REOUCED. SEND FOR NEW CATALOGUE. 


CLAYTON STEAM PUMP WORKS, 


14 ANDO 16 WATER STREET, BROOKLYN,N.Y. 


desired information 








Dela- 


































Brass Gears of supe- 
rior quality, in great 
variety, sent by mail 
at low prices. 

GEO, B. GRANT, 
Alden St., op. 90 Sad- 
a OEY Snare: St., 


Lron Gears of all sizes 
and kinds to order. 
Job Gear Cutting a 
specialty 
Facilities complete. 


Send for Catalogue. Boston, Mass 









HAMILTON, OHIO., U. S. A. 


New and Improved Patterns of 


STEAM PUMPING MACHINERY, 


FOR 


Boiler Feeding, Water Works 


and all general and special Pumping 
purposes. 


Send for New Catalogue, illustrating 
every variety of Pumping Machinery, 





MACHINIST. 


THE PRATT & WHITNEY Co. 
| HARTFORD, CONN., U.S. A. 


MANUFACTURERS OF 


MACHINISTS’ TOOLS, 


GUN, AND SEWING MACHINE MACHINERY. 


oadaains 20, 1880 





Renshaw Ratchet Drills, 
CUSHMAN’S COMBINATION LATHE CHUCKS, 


EXTERNAL AND INTERNAL CYLINDRICAL GAUGES, 


Newell’s Patent Planer Vise. 
Send for Tllustrated Catalogue and Price Lists. 


THE BILLINGS & SPENCER CO. 


trade /p\ Mark HARTFORD, Conn. 


MANUFACTURERS OF 


SCREW PLATES AND DIES, 


TAP AND REAMER WRENCHES, 


Genuine Packer Ratchet Drills, Clamp, Die and Common Lathe Dogs, 

Billings’? Pat. Adjustable Pocket Wrenches, Barwick Pipe Wrenches, 
Combination Pliers, Beach’s Pat, Thread-cutting Tool, 

Spencer’s Pat. Recapper and Uncapper, for Shot-Gun Shells, 

Billings? Pat. Drop Forged and Cold Pressed Sewing Machine Shuttles, 


AND ALL DESCRIPTIONS 


STEEL AND IRON DROP FORCINGCS, 


FOR 


Guns, Pistols, Sewing Machines, Machinists’ Tools, 


And Machinery Generally. 





C. E. Bruures, Pres’t. 
L. H. Hout, Treasurer. 
i. H. STocKER, Secretary. 


OF 





GOLD 0 BL PARIS. EXPOSITION, 1878. 


6"& WILLIAMS, 


a LISS & JOHN STREETS, BROOKLYN, N. Y. 


Manufacturers of all kinds of 


Lt = 
Presses, Dies and Special Machinery 
FOR WORKING SHEET METALS, &c. 

FRUIT AND OTHER CAN TOOLS. 

















Go § 
8 F 
yo 
i= ? 
O st 
| ‘Be 
| ce. 
| a Ps 
| ~ OA 
ae 
| $x 
hi as | 
J. M. ALLEN, PRESIDENT. Py g 
W. B. FRANKLIN, Vicr-PRresipent. £ r 
J. B. PIERCE, SECRETARY. c . 
ee 
CLUTCH PULLEYS 

AND CUT-OFF COUPLNGS, 

JAS. HUNTER & SON, North Adams, Mass. 





PUNCHING PRESSES, 
DIES AND OTHER TOOLS 


For the manufacture of all kinds of 


Sheet Metal Goods, Drop Forgings, &c. 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 








MANUFACTURER 


TAPS & DIES. 


J.M.CARPENTER @=_ TULL TINTITHTh IE 


PAWTUCKET.R. I. 

















